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INTRODUCTION

- This document was prepared as an addendum to the "Response to MDNR's

Comments on the Hydrogeologic Assessment of the McGraw-Edison Site,
Albion, Michigan Volume I and Volume II, dated 2/12/87. This addendum
along with the main report dated 2/12/87 address all the issues raised
concerning groundwater modeling from the comments of th Michigan
Department of Natural Resources (MDNR) review, dated 9/29/86, of HART's
"Hydrogeologic Assessment". A1l of MDNR's comments are addressed
individually in the report dated 2/12/87. This document, addresses four
main areas. First, modifications of input data are explained, followed by
a discussion of the model calibration. The results of the sensitivity
analysis are found in the third section of the document. Finally, a data
documentation section completes this report, identifying the sources of
input data to the model.
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INPUT DATA MODIFICATION

In our effort to utilize all available lithologic data to determine
the geologic conditions at the site, all lithologic data was reviewed and
a discussion of the dafa is found as Appendix A of the "Response to MDNR's
Comments" (2/12/87). The clay confining unit was then redefined, and a
new clay isopach and a clay surface map was made. These maps have been
included in the "Response to MDNR's Comments" (2/12/87). Details about
these data sets can be found in the Data Documentation section.

The scale that was represented on the model in Volume II of the
Hydrogeologic Assessment was off the true scale by 20 percent. This
problem has now been corrected and the revised grid map indicating
boundary conditions in the shallow and deep aquifers can be found on
Figure 1.

In order to verify the new recharge rate of 11 inches per year,
historical precipitation records were obtained for the last two years af
Albion. Evaporation records from the nearest station to Albion at East
Lansing were obtained. The available water for recharge to the subsurface

area was calculated. Assumptions were drawn as to the description of area

(i.e, residential, industrial etc.) 1in order to estimate runoff
coefficients. Calculations indicated recharge values of approximately 11
inches per year.

Determination of the vertical hydraulic conductivity (VCONT) values
was performed with two different methods as suggested by the Modular Model
Manual (McDonald, and Harbaugh, 1984). In well defined areas of the grid
where the lithology was known, the VCONT was determined by dividing the
hydraulic conductivity of the clay layer by its thickness. An average
conductivity value of 4.08 x 10”% ft/day was used (DuBose, 1981). VCONT
for this model takes on the units of 1/days (Spinks, 1984). In order to
simplify the model, a range of thickness was utilized for the various
VCONT values (Table 1). The same hydraulic conductivity measurement of
4.08 x 10'4 ft/day was utilized for all values. One area of limited
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data nofth-northwest of the site used the same thickness of 5 feet based
on values from the boring of H-9S/D. The area to the southwest and west

- of the site was given the same thickness of 13 feet based on the averaging
" of values from wells H-10S and H-11S.

VCONT values in thé window area were calculated using a different
method than mentioned above. The following equation was used to calculate
VCONT values in the window area for the transient runs:

VCONTi,j,k + 1/2 = KVi,j,k + 1/2/ DELVi,j,k + 1/2

Where: KVi,j,k + 1/2 = Vertical hydraulic conductivity between node
(1,3,k) and (i,3,k+1); '

'DELV = Distance between nodes (i,j,k) and (i,j,k+1).
Assuming:

° The saturated thickness of Layer 1 is 10 feet on the average.
° Thickness of layer 2 is 300 feet.

The conductivities in the two aquifers are the same (due to the
minor effect of the conductivity in layer 1)..

VCONT of window = 70 ft/day + 70 ft/day_ / 300 ft + 10 ft
2 2
= 70ft/day
155 ft ®  .45/day

During calibration of the model when various hydraulic conductivities
were tested, the VCONT value for the window areas was also .changed
accordingly.

(0510n)




MODEL CALIBRATION

The goal of model calibration was to approximate in the model,
measurements which were gathered in the field. The techniques and
procedures used in model calibration and discussed in detail in the
"Hydrogeologic Assessment: Volume II" (HART, 6/27/86). This section
discusses the adjustment of the various input parameters, and the ranges
and sensitivities of the parameters in producing final model calibrations
for steady state and transient conditions.

More than 100 model runs were performed to complete the steady-state
and transient calibrations. The input parameters subject to adjustment
were hydraulic conductivity, storativity, specific yield, boundary
conditions, number of time steps and VCONT values. As mentioned in the

" previous section on Input Data Modification the new calibrations utilized

the new data sets for top and bottom of the clay, recharge valves and
scale.

In the steady-state calibration a range of hydraulic conductivities
was run for both the shallow and the deep aquifer. Conductivities ranged
from 10 to 200 ft/day and from 10 to 300 ft/day in the shallow and deep
aquifers respectively. Boundaries conditions in the deep aquifer were
changed to variable head. The constant head boundaries was the best
approximation of the conditions measured in the field. The initial heads
for steady-state conditions for the shallow aquifer are included as Figure
2. The Steady-state calibrated heads for the shallow aquifer from the
model have been contoured and are included as Figure 3. The initial heads
for the deep aquifer and the calibrated steady-state heads are shown on
Figures 4 and's respectively.

The calibrated steady state heads shown in Figures 3 and 5 were
incorporated into the transient calibration as the starting heads.
Numerous transient model runs were made varying the hydraulic conductivity,
storativity, specific yield, and boundary conditions. In the transient
calibration the storativity was varied from 0.0002 to 0.003 and the
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specific yleld ranged from 0.20 to 0.25. these parameters were found to
have a minor effect on the model results. Model -fesults were more
sensitive to the changes 4n the hydravlit conductivity which ranged from

'30 to 80 ft/day in the shallow aquifer and 10 to 200 ft/day in the deep

aquifer. -

Final parameters were chosen for the transient calibrations which are
represented in the pumping Scenarios 1 and 2 in model output files R140
and R141 respectively. Pumping Scenario 1 depicts the Fire well pumping
2000 gpm, Clark Street well pumping 1100 gpm and the Brooks Foundry well
pumping 320 gpm. The output for the deep aquifer under this scenario, is
included as Figure 6. Scenario 1 approximates the actual pumping
conditions at the site as shown on Figure 7. Pumping Scenario 1 agrees
with the field observation that the retraction of the groundwater
contaminant plume is occurring under those pumping conditions. The field
observations contoured on Figure 7 also indicates that a groundwater
divide is belng maintained that separates the Fire well and the Clark
Street well. '

Pumping Scenario 2, shown as Figure B is a predictive scenario which
indicates increased gradients toward the Fire well. The position of the
groundwater divide does not change appreciably from Scenario 1, and the
contaminant plume {is still well within reach of the Fire well plume
retraction system. '

At the end of the last time step in all steady-state transient, and
pumping runs, the budget discrepancy was 0.00%. At the end of the
steady-state calibration and the transient calibration there are
approximately 5-8% dry nodes fin the shallow aquifer, out of 1505 nodes.
Close analysis of these nodes indicate some areas where the top of the
éanining clay layer 1is higher than the water table = surface of the
shallow aquifer. Some of these dry nodes also occur in areas where there
is a window in the clay layer. Limitations on the use of VCONT are noted
in the program manual (McDonald and Harbaugh, 1984). The problem which we
-have occurs during a multilayer simulation of a single aquifer in which a
well causes drawdown below the top model layer, causing some cells to
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canvert to no-flow cells sooner than they should. This has been a common

problem when utilizing the  USGS Modular Three-Dimensional
Finite-Difference Groundwater Flow Model (Bugliosi 1987).

(0510n)
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SENSITIVITY ANALYSIS

Sensitivity analysis showed that by far hydraulic conductivity was the
most sensitive input parameter. Hydraulic conductivity was adjusted for
steady-state, transient, and pumping calibrations. The final conductivity
value for the shallow aquifer in calibrated pumping runs was 30 ft/day, at
the low end of the 30 to 80 ft/day range indicated during the transient
calibrations. The final conductivity values used in the deep aquifer
ranged from 20 to 90 ft/day, again, at the low end of the 10 to 200 ft/day
range indicated during the transient calibrations.

Sensitivity analyses indicated that boundary conditions are somewhat
sensitive parameters. The optimal boundary conditions were achieved with
constant head boundaries, for both Ttayers, validating the initial

assumption by MDNR, HART and Pinder of westerly flow in the deep aquifer

parallel to the river at the river boundary. Model runs with variable
head boundaries in Layer 2 at the river indicated that the cone of
depression could reach further out than the cone predicted by constant
head boundaries. Therefore utilizing constant head boundaries along the
river provide§ us with a more conservative estimate of the extent of the
capture zone. Actual gradients measured in the field during pumping
indicate that any effect of pumping on springs on the other side of the
Kalamazoo River is unlikely.

(0510n)
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DATA DOCUMENTATION

Initial heads were specified in the model based on water 1level
measurements taken 2/27/87. These measurements for the shallow aquifer
including their locations can be found on Figure 10 of the "Hydrogeologic
Assessment Volume II (HART 6/27/86)". The potentiometric surface map of
the deep aquifer can be found as Figure 5-2 of the "Hydrogeologic
Investigation Volume I (HART 3/21/86). River elevations have been
included as Table 3 of the "Response to MDNR's Comments (HART 2/12/87)".
Areas not covered by the above mentioned locations were interpolated.
Data arrays HEAD100.DAT and HEAD20.DAT contain the head input data for the
shallow and deep aquifers respectively. HWater level measurements taken
while the Clark Street well was pumping 1000 gpm and the Fire well was
pumping 2000 gpm has been contoured for the deep aquifer and is included
as Figure 7 of this report. HWater level measurements documenting the
pumping rates in Scenario 2 have not been taken. There are no
measurements taken at or near the river at the times when the springs on
the other side of the river were thought to have dried up.

The clay confining layer at the site was defined by a series of
borings which are discussed in Appendix A of the "Response to MDNR's
Comments" (HART 2/12/87). This above mentioned 1ithologic data was used
to create a clay surface map and a clay isopach map which appear as
Figures 1 and 2 respectively in the "Response. to MDNR's Comments" (HART
2/12/87). The maps were interpolated to the edges of the finite
difference grids. Data array BOTT1.DAT was made from the top of the clay
surface map to represent the bottom of Layer 1. This clay isopach grid
was then subtracted from the top of clay grid to create a bottom of the
clay surface map, included as data array TOPP2.DAT.

The bottom of the deep aquifer was estimated at 600 MSL.  HART
performed 13 borings at the site to a depth of 300 feet, all of which
terminated in bedrock. The bedrock surface at the site is approximately
900 to 950 feet MSL. This value of 300 to 350 feet in thickness is
substantiated by literature 'indicating the Marshall Sandstone ranges
between 160 and 320 feet thick in the Albion area (See, 1976).

(0510n)
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Hydraulic conductivities in the shallow aquifer were based on
laboratory tests performed at the AIRCO site adjacent to the McGraw-Edison
site (Snell & Keck, 1984). Lab results indicated a range of
conductivities from 1 to 25 feet per day. During model calibration a
final conductivity of 30 feet/day was chosen.

A outline of model runs delineates which input modules were utilized
for the various runs (Table 2). The Basic and the Block-Centered modules
are described in detail in Table 3 and Table 4 respectively. All input
data set and model runs are listed on Attachment 1 and can be found on
disks A and B.

(0510n)




Figure No./

Type of Run

Figure 2
Initial Heads

Shallow Aquifer

Steady State

Figure 3
Calibrated Hea

Steady State
Figure 4
Initial Heads
Deep Aquifer
Steady State

Figure 5

Calibrated Heads

Deep Aquifer
Steady State

Figure 6

Simulation Scenario 1

Deep Aquifer

Figure 8

Simulation Scenario 2

Deep Aquifer

ds
Shallow Aquifer

TABLE 2
MODEL RUNS
Block-Centered
Basic File File Well File
BAS201.INP BLK204.INP _—
BAS201.INP BLK204.INP —_—

BAS1002.INP

BAS1002. INP

BLK1006 . INP

BLK1006.INP

WELL1000.INP

WELL2000 . INP

Recharge File

RECH100.INP

RECH100.INP

RECH100.INP

RECH100.INP

SIP File

SIP100.INP

SIP100.INP

SIP100.INP

SIP100.INP

N udd
- _‘f:‘

Output
File Name

HEAD100 . DAT

R116

HEAD20 . DAT

-6‘[-

R116

" R140

R141
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TABLE 3
TEADY-STATE CALIBRATION

BLK204.INP Components

VCONTT.DAT ® Vertical Hydraulic Conductivity (1/day)
HYD100.DAT . ° Vertical Conductivity Layer 2 (ft/day)
BOTT1.DAT ® Bottom of Layer 1 (MSL)

ROW.DAT : ® Cell width along rows (ft)

COL.DAT ® Cell width along columns (ft) .

Hydraulic Conductivity
Layer 1 ° 30 ft/day

Anisotrophy factor °

BAS201.INP Components

IBOUND1.DAT ° Boundaries, Layer 1
IBOUND2A.DAT ® Boundaries, Layer 2
HEAD100.DAT ® Initial Heads, Layer 1

HEAD20.DAT ® Initial Heads, Layer 2

Length of stress period is 365 days.




Anisotrophy Factor

Specific Yield,
Layer 1

Storage, Layer 2
(primary)

Storage, Layer 2
(secondary)

VCONTT10.DAT
HYD100.DAT
BOTT1.DAT
TOPP2.DAT
ROW.DAT
COL.DAT

IBOUNDB.DAT
R116L1.DAT
R116L2.DAT

Length of Stress period

Time Steps:

Time Step Multiplier

Fire well '
Clark Street well
Brooks Foundry well

-21-

TABLE 4
TRANSIENT SCENARIQ 1

BLK1006.INP Components

0.20
0.003

0.20

Vertical Hydraulic Conductivity (1/day)
Hydraulic Conductivity, Layer 2 (ft/day)
Bottom of Layer 1 (MSL)

Top of Layer 2 (MSL)

Cell width along rows (ft)

Cell width along columns (ft)

BAS1002.INP Componen
Boundary Conditions, Layer 1 and Layer 2
Initial Heads, Layef 1 (MSL)
Initial Heads, Layer 2 (MSL)

is 365 days.
5
1.5

WELL] .INP Components*

2000 gpm
1100 gpm
320 gpm

*values converted to ft3/day
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Cooper Industries
P.O. Box 4446
Houston, Texas 77210

COOPER
June 24, 1992

Mr. Alan Ostrander

Michigan Department of Natural Resources
Groundwater Quality Division

Jackson State Office Bldg., 4th Floor
301 E. Louis Glick Highway

Jackson, MI 49201

Re: McGraw-Edison Site, Albion, MI
Dear Alan:

Attached please find a copy of the most recent groundwater report entitled
"Summary of the March 1992 Tri-Annual Groundwater Flow and Quality
Monitoring Event at the McGraw-Edison Site, Albion, Michigan." This report
was generated in comp11ance with the requirements of the Long-Term
Monitoring Program which is contained in the Stipulation and Order to
Implement Final Remediation, dated July 31, 1989.

It is hoped that we can discuss the contents of this report during your
scheduled site visit of July 8, 1992. Thank you for your consideration of
this matter.

Sincerely,

Michae¥ ' J. 0’Brien
Manager, Environmental Affairs

MJO/jajun010
Attachment
cc:  R.W. Teets (w/o attachment)

J.R. Sandberg (w/o attachment)
R.H. Uber (w/o attachment)

1001 Fannin, Suite 4000
Houston, Texas 77002
713 739-5400
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The purpose of this report is to allow Cooper Industries, Inc. to evaluate the information pertaining to investigations and
remediation at the former McGraw-Edison site located in Albion, Michigan. Disclosure of the contents is strictly limited to
those with a need to know.
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SUMMARY OF THE MARCH 1992 TRI-ANNUAL GROUNDWATER
FLOW AND QUALITY MONITORING EVENT

AT THE
McGRAW-EDISON FACILITY IN
ALBION, MICHIGAN

June 17, 1992

INTRODUCTION

This report details the results of the March 1992 tri-annual groundwater sampling event
conducted by McLaren/Hart Engineers Midwest, Inc. (McLaren/Hart) for Cooper Industries, Inc.
(Cooper) at the former McGraw-Edison site in Albion, Michigan. The sampling event was
completed by a team of hydrogeologists from the Cleveland, Ohio Southfield, Michigan and
Pittsburgh, Pennsylvania offices of McLaren/Hart. The study was designed to characterize
groundwater quality and flow directions in both the shallow and deep aquifers at the site during
the operation of the recovery wells and prior to the start-up of the soil flushing system. The
stipulated wells to be measured/sampled during the operation of the groundwater recovery
well/soil flushing system are listed on Tables la and 1b.

Overall, most of the tri-annual wells were sampled and/or water levels were measured. However,
because there was no access agreement at the time of this sampling event with Mr. Hamilton
Trusty and Ms. Lois Schultz to enter their properties (previously referred to as the Holtz
property), no data were collected from wells on these properties. This absence of data has made
the interpretation of groundwater flow directions and contaminant plume configurations
incomplete in both the shallow and deep aquifers.

A comparison was made between the March 1992 chemistry data and historic chemistry data
from 1984, 1986, 1988, 1990 and 1991. Those possible affects of the recovery well/soil flushing
systems which were noted in the comparison are reported in this document.

GROUNDWATER LEVEL MEASUREMENTS

Groundwater levels were measured in the monitoring wells with an electronic water level
indicator to an accuracy of +/-0.01 feet. These depth measurements were converted to
groundwater elevations using top of casing elevations. Top of casing elevations were surveyed
by McLaren/Hart in March of 1988 and by Davis Land Surveying on August 14, 1991. All
groundwater level information from the baseline sampling event is listed in Table 2 (shallow
aquifer), Table 3 (deep aquifer) and Table 4 (wells associated with the recovery system.) These
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tables also contain remarks on the condition of the wells at the time the groundwater level
measurements were made and include recommendations for their rehabilitation. Monitoring well
locations are shown on Figures ! and 2.

Groundwater levels were not measurable in some wells due to damage or inaccessibility (Refer
to Tables 2, 3, and 4 for details). Of particular concern was the lack of access to the monitoring
wells located on the properties of Mr. Hamilton Trusty and Ms. Lois Schultz. Groundwater level
measurements were not taken in recovery wells, since some of these wells may cycle on and off
during operation and thus could yield data of questionable value.

The groundwater levels were used to prepare potentiometric surface maps and to delineate
groundwater flow directions for both the shallow and deep aquifers. Figure 1 illustrates the
potentiometric surface of the shallow aquifer on March 23, 1992. As indicated, a general flow
direction to the southeast is present in the shallow aquifer from the McGraw-Edison site toward
the Trusty and Schultz properties, and is similar to groundwater flow patterns mapped in previous
studies. Shallow groundwater along the western edge of the property flows in a southwesterly
direction. Figure 2 illustrates the potentiometric surface of the groundwater in the deep aquifer

on March 23, 1992. Figure 2 also illustrates the influence of pumping the fire protection well
~ (pumping at about 2,000 gpm). Water level elevations indicate that the direction of groundwater
flow in the deep aquifer near the plant is toward the fire protection well. It appears that a
groundwater divide is being maintained in the deep aquifer between the fire protection well and
the Clark Street municipal well field. The groundwater flow directions in both the shallow and
deep aquifers could not be accurately mapped for areas beneath the Trusty and Schultz properties.

Previous studies have indicated the absence of clay confining layers separating the shallow and
deep aquifers beneath the Trusty & Schmidt properties. These clay confining layers were
mapped in both lateral and vertical extent during those studies and were found to be present in
varying thicknesses and at varying depths throughout most of the study area. These clay layers
tend to act as a confining unit, perching groundwater in the shallow sand unit overlying the clay
layer. This is most evident in the northern and western areas of the site which have higher
groundwater levels. Groundwater levels drop significantly at the southeastern edge of the facility
adjacent to the Trusty and Schmidt properties where the clay is reported to be absent, and the
bedrock aquifer appears to be recharging. This area also contains the thickest sequence of coarse
well sorted sands which support the highest well yields by recovery wells.

Shallow aquifer monitoring wells H-7s, B-102d, P-3B, and P-7B were not used in the
construction of the potentiometric surface map. These wells were excluded because they are
completed in a sand unit located below the confining clay layer. The levels in these wells more
closely correlate with the deep aquifer water levels since they are hydrologically connected to
the underlying sandstone. '
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Monitoring wells P-3B and P-7B are nested with wells P-3 and P-7, respectively. A considerable
hydrologic head difference was noted between the shallow and deep wells completed in the
glacial drift in both sets of nested wells. A negative head difference (downward gradient) of -
11.13 feet was noted in the P-3 nest of wells and a negative head difference of -11.37 feet was
noted in the P-7 nest of wells. Minor negative head differences were also noted at nested sets
of monitoring wells P-16 (-0.72 ft.) and P-19 (-0.17). The negative head differences indicate that
the lower sand unit in the glacial drift aquifer is recharging the sandstone bedrock along the line
of recovery wells 1A to 15A and piezometers P-1 through P-19. A positive head difference
(upward gradient) was noted in nested sets of monitoring wells along the eastern line of recovery
well (+0.10 ft. at P-21, +0.24 ft. at P-24, +0.63 ft. at P-27, +0.36 ft. of P-30, and +0.72 ft. at P-
33). This positive head difference appears to be related primarily to the spacing of the two wells
in relation to the pumping recovery well. The nested well closest to the pumping well has a
lower water level than the well located ten (10) feet away.

GROUNDWATER SAMPLING

Fourteen (14) of the fifty-one (51) wells listed in the long-term tri-annual groundwater monitoring
program could not be sampled during this sampling event. Samples from thirteen (13) wells were
used as alternatives to fill in some data gaps and to replace samples from these fourteen wells.
Monitoring wells H-12s and B-48s were dry. Water samples were collected from wells H-13s
and B-46s as alternates. Monitoring wells H-3s, H-3d, B-102s, and B-125d could not be sampled
due to damage to these wells, and B-125s remains to be drilled. Alternate wells were sampled
as replacements for three (3) of these wells. These alternate wells were P-16 for H-3s, P-16B
for H-3d, and B-115s for B-102s. There were no suitable alternate monitoring wells for wells
B-125s and B-125d. Water samples were collected from the nested monitoring wells P-3/P-3B,
P-16/P-16B and P-19/P-19B to assess performance of the flushing recovery well system and to
assess vertical stratification of contaminants. Monitoring wells B-33d, B-40s, B-40d, B-43s, B-
43d and B-44d could not be sampled since, at the time of the sampling event, no access
agreement existed with the private land owners. Monitoring wells B-28s and B-32s were
sampled as the only possible alternative wells for the wells on the Trusty and Schultz properties.

Each well sampled for groundwater quality was purged and sampled on the same day. Three
well volumes were purged from each well using either a dedicated purging/sampling device
(bladder pumps or dedicated teflon bailers), stainless steel bailers, or a portable submersible pump
(Fultz Pump). The determination of the volume of water to be purged in each well was
computed using water level measurements and records of total well depths. In the event that a
static water level could not be measured in a well (H-6s), the static water level at the time of
well installation was used to determine the required purge volume.

All wells that did not contain dedicated sampling devices were purged and then sampled using
a stainless steel bailer. A new length of bailer cord was used at each well and the bailers were
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disassembled and decontaminated prior to and after sampling each well. These measures were
taken to prevent cross contamination during sampling. Compressed nitrogen was used to operate
the bladder pumps (Well Wizards). )

Each groundwater sample was placed in a set of four laboratory prepared 40 ml glass vials. Each
vial was capped with a lid containing a teflon septa and contained hydrochloric acid (HCL)
preservative. The conductivity, pH, and temperature of the groundwater from each well were
measured in a separate container in the field and recorded. Sample bottles were sealed in plastic
bags and immediately preserved in a cooler of ice. Strict chain-of-custody procedures were
followed from the time of sample collection vials were shipped from the lab, through their
delivery to the laboratory, and the receipt of results. All sealed coolers containing the
groundwater samples were shipped by overnight courier to Savannah Laboratories &
Environmental Services, Inc., in Savannah, Georgia.

Quality control samples and blanks were also submitted to the laboratory along with the
groundwater samples. A trip blank was included with each cooler of samples submitted to the
laboratory for analysis. This blank was prepared by the laboratory and was present with the
sample bottles during shipment from the laboratory to the site and back to the laboratory. This
blank was analyzed for the purpose of evaluating potential contamination by the environments
to which the bottles had been exposed. Two blind duplicate samples with false well
identifications were sent to the laboratory to test the reproducibility of analytical results (H-14s
from monitoring well H-8d and H-14d from monitoring well H-5s). All quality control samples
were analyzed for the same parameters as the groundwater samples.

DECONTAMINATION PROCEDURES

All groundwater level measuring, purging and sampling equipment used at the site was
decontaminated prior to and after use. This decontamination was necessary to prevent Cross-
contamination between sample locations. Decontamination was not required for sampling
equipment in wells containing dedicated sampling devices (bladder pumps and teflon bailers).

The following procedure was used to decontaminate stainless steel bailers: 1) the bailer was
disassembled and all parts were washed with a solution of laboratory grade detergent, and 2) this
wash was followed by rinses of distilled water, methanol, and a final distilled water rinse, and
3) the bailers were allowed to air dry following reassembly and then wrapped in aluminum foil.

The outer surface of the Fultz Pump and the associated teflon tubing were washed in the
detergent water solution and rinsed with distilled water. In addition, the interiors of the Fultz
Pump and associated tubing were cleaned by pumping the detergent water solution and then a
distilled water rinse through the pump and teflon tubing.
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LABORATORY ANALYTICAL CHEMISTRY RESULTS

All groundwater samples were analyzed for the purgeable trichloroethylene (TCE) using EPA
method 601 (from SW-846). The laboratory’s performance with respect to holding times, method
blanks, matrix spike and matrix spike duplicate recoveries and surrogate recoveries was reviewed,
as well as the results of McLaren/Hart quality control samples (trip blanks and blind duplicates).

The laboratory results for all groundwater and quality control samples are listed in Tables 5 and
6. Table 5 contains results from shallow aquifer samples and Table 6 contains results from the
deep sandstone aquifer. The notation "ND" denotes that TCE was not detected at the method
detection limit (<1.0 ppb). All of the data reported by the laboratory and the chain-of-custody
forms are contained in Appendix III.

Validated analytical results were used to prepare maps of the TCE plumes at the McGraw-Edison
site, Figures 3 and 4. These plume maps, in conjunction with potentiometric groundwater surface
maps, illustrate the conditions at the site in March 1992.

Figure 3 is an illustration of contoured TCE concentrations in the shallow aquifer as indicated
from the March 1992 analyses. TCE concentrations were, as expected, greatest (up to 2200 parts
per billion (ppb)) in the vicinity of B-124s which is located in the central part of the extraction
well system and adjacent to flushing area A. The 100 ppb isoconcentration line extends onto the
Airco property to the east, the treatment building to the west, and to the area beneath the existing
building. The isoconcentration contour lines are estirnated in the vicinity of the Trusty and
Schultz properties due to the absence of data from those wells.

A TCE concentration of 14 ppb was measured in monitoring well H-6s. This value was not used
in constructing the TCE plume contours. This well has historically had TCE levels below a
detection limit of 1 ppb. Drawing the 10 ppb and 1 ppb to this point could not be justified given
the distance (900 to 1100 ft.) to the closest wells which were monitored.

Figure 4 is an illustration of contoured TCE concentrations measured in groundwater from the
deep sandstone aquifer. The highest TCE concentrations (240 ppb) were reported in well B-103d,
near the southeast comner of the plant. This is in the area where the clay confining layer which
separates the shallow and deep aquifers is absent. This observation supports the previous
interpretation that contaminants are entering the deep aquifer from the shallow aquifer south and
east of the plant. The outermost isoconcentration line on Figure 4 is the 1 ppb contour. The
extent of the plume is only estimated to the southeast of the plant because of the absence of data
from the Trusty and Schmidt property wells.

The laboratory analytical chemistry results from nested monitoring wells P-3/P-3B, P-16/P-16B
and P-19/P-19B- were compared to evaluate vertical movement and segregation of the TCE
contamination. Results of this evaluation indicates that there is a vertical stratification of TCE
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concentrations in different sand units within glacial drift soils. In all but one nested well site,
P-19/P-19B, the concentrations of TCE were higher in the lower of the two wells. At the P-
3/P3B site, the upper well, P-3, had a TCE concentration of 91 ppb and the lower, P-3B, had 130
ppb. This nest of wells is located along the southern line of recovery wells. The upper and
lower wells at this site are tapping different sand units in the glacial drift soils. These sand units
are separated from one another by confining or semiconfining clay and silt rich unit. The nested
wells along the south side also show a lower hydraulic heads in the lower sand units than in the
upper sand unit, which indicates that the two sand units are hydraulic separated by a confining
or semiconfining layer. The higher concentrations of TCE in the lower sand unit may be
indicative of contamination being drawn back on to the site by the combined influence of
pumping the Fire Protection well which is completed in the underlying sandstone and the new
shallow aquifer wells (1A through 11A) which tap both the upper and lower sand units.

The concentrations measured in the nested monitoring wells P-16/P-16B were 500 ppb and 620
ppb, respectively. These wells are located downgradient of flushing area A and are not
completed in hydrologically separated sand units (There is no confining clay layer between the
screened interval in each well). A relatively small negative head difference (-0.72 ft.) exists
between the upper and lower well at this site.

The concentrations of TCE observed in the nested wells P-19/P-19B (250 ppb and 2.1 ppb,
respectively) shows a significant difference with the lower well showing a much lower
concentration of TCE. This lower concentration of TCE in P-19B may be indicative of a dilution
by clean groundwater from a lower sand unit. This lower sand unit is separated from the upper
sand unit in this area by a clay layer. The source of recharge for the lower sand unit may be to
the east where neither the McGraw-Edison and/or Airco operations have affected groundwater

quality.

DISCUSSION OF HISTORICAL TRENDS

Concentrations of TCE reported in 1984, 1986, 1988, 1990, and 1991 for the shallow and deep
aquifers were tabulated and compiled along with the March 1992 data and are listed in Tables
5 and 6. These tables were compiled to evaluate the historical trends related to TCE
concentrations in groundwater. The 1984 through 1991 data were collected during the period in
which the groundwater recovery wells and treatment system has been operating, but prior to the
initiation of the soil flushing system. The March 1992 sampling event is the first sampling which
follows the initiation of the flushing system in August and September of 1991.

There are forty-three (43) shallow aquifer monitoring wells with TCE values reported in Table
5. Twenty-one (21) of these wells showed a decrease in TCE concentration and six (6) wells
showed upward and downward variations in concentration prior to this sampling. Only four (4)
wells showed an increase in TCE levels with time prior to initiating flushing. TCE was never
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detected in three (3) wells and nine (9) wells had only one sampling, so that no trend evaluation
was. possible. The increases in TCE concentration in wells B-38d, B-40s and B-43s may not
reflect a trend which has progressed to the present, since these wells are located on Trusty and
Schmidt properties and could not be sampled in 1990 and 1991. The most significant decreases
in TCE concentrations in the shallow aquifer occurred along the eastern edge of the McGraw-
Edison property, where the extraction well system has been operating (wells H-2s, H-3s, and B-
31s). Wells north, south and west of the extraction well system have shown steady decreases,
although of lesser magnitude. Wells H-1s, B-29s, B-110s, B-124s, P16, and P-16B are adjacent
to flushing areas and all showed some increase in TCE levels over the baseline levels. Future
sampling events during 1992 will more closely define the effects of flushing.

There are twenty-six (26) deep aquifer monitoring wells with TCE values listed in Table 6.
Fifteen (15) of these wells have shown a decrease in TCE concentrations and three (3) wells have
shown upward and downward variations in concentration prior to the initiation of flushing. Five
(5) wells have never had TCE reported in water samples. Only three (3) wells have shown
increases in TCE concentrations (H-6d, B-28d and possibly B-43d). The increased concentration
in B-28d and B-43d may be due to the drawing of TCE back onto the site by the pumping of the
fire protection well. The greatest reductions in concentrations has been in wells B-45d, B-109d
and possibly B-40d and ‘B-125d. Wells H-10d, H-8d, B-110d, H-9d, and B-47d have shown a
steady decrease in concentrations down to levels below detection limits.

CONCLUSIONS

Overall, the objectives of the March, 1992 groundwater sampling event at the former McGraw-
Edison facility have been met. The groundwater flow directions in both the shallow and deep
aquifers have been generally defined. Groundwater flow conditions in the southeastern part of
the study area were estimated, due to an absence of data from the Trusty and Schultz well
properties. It appears that the groundwater divide in the deep aquifer between the site and the
Clark Street municipal well is being maintained through the pumping of the on-site fire protection
well.

The extent and configuration of the TCE plumes has also been generally defined in both the
shallow and deep aquifers. Again, the absence of data from the Trusty and Schultz well
properties necessitates the estimation of the plume configurations in the southeast part of the
study area. '

Principal findings of the March, 1992 tri-annual monitoring event baseline study are summarized
as follows:

. Groundwater flow in the shallow aquifer is to the southeast, possibly influenced by
leakage of groundwater from the shallow aquifer into the deep aquifer where the clay
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aquitard is absent. This flow also may be influenced by the high yields from recovery
wells 14A, W-3, 15A, 16A, and 17A in this area.

Groundwater flow in the bedrock aquifer is generally to the west but exhibits localized
variations due to pumping wells and other influences. The mound of groundwater in the
south (although based on limited data) may be associated with recharge to the bedrock

~ aquifer from the shallow aquifer and the Kalamazoo River in that area. A drawdown

cone has been established in the vicinity of the on-site fire protection well. The city’s
Clark Street supply well is located upgradient and thus, an apparent groundwater flow
divide exists between the site and the cities well field.

Maximum TCE concentrations in the shallow aquifer are on the order of 2200 ppb, and
are adjacent to flushing area A (which has the highest levels of soil contamination). In
the deep aquifer, a maximum TCE concentration of 240 ppb occurs at the southeastern
corner of the property (in well B-103d). The TCE in the deep aquifer may be from the
shallow aquifer which is recharging the deep aquifer in this area.

The higher concentration of TCE in the lower well in nested well sets along the southern
line of recovery wells may indicate that the new deeper recovery wells in this area are
drawing contaminated groundwater back onto the site.

The effects of flushing cannot be fully assessed at this time since this is the first sampling
event following the initiation of period of flushing. However, increased TCE
concentrations were measured in some shallow and deep aquifer monitoring wells
adjacent to the flushing areas. This appears to indicate that the increased TCE
concentrations are due to the flushing of the contaminated soils. Future sampling during
flushing system operation will more fully define the effects of the flushing system.
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Table 1a. Monitoring Wells Required Under the Long-Term
Groundwater Monitoring Program at the McGraw-Edison Site
Albion, Michigan

TRI-ANNUAL SAMPLING
(Water Levels and Chemistry Sampling Tr_i~AnnuaIIy)

Bedrock Wells

Shallow Wells Interface Wells Deep Wells
H-18 H-1D
H-28 H-2D
H-3S H-3D
H-4S : H-4D
H-58 H-5D
H-6S H-6D
H-78 H-7D
H-8S H-8D
H-8S8 H-9D

H-108 H-10D
H-11S H-11D
H-128 H-12D
*H-13S ' H-13D
B-28D
B-28S
B-318
B-38S8
B-40S B-40D
B-43S
B-43D
B-44D
B-458 B-45D
B-48S B-48D
B-1018 B-101D
B-1028
B-103D
B-104S
B-109S B-109D
B-110S . B-110D
B-1228
B-124S
B-1258 B-125D

* = Monitored for Groundwater Level Only
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‘ Table 1b. Monitoring Wells Required Under the Long-Term
o - Groundwater Monitoring Program at the McGraw-Edison Site
Albion, Michigan :

|

(-

i : SUPPLEMENTAL WELLS

‘ (Water Level Measurments Tri-Annually, Water Chemistry by Plan)

Bedrock Wells
Shallow Wells Iinterface Wells Deep Wells

B-308 No Deep
B-37S , Wells
B-41S8
B-105S
B-1208

#B-1228

*B-28S
*B-355 B-35D
*B-36S
*B-38S
*B-39S
*B-428 B-42D
#B-43D
*B-47S B-47D
*B-118S
*B-119S

*
"

Also contained in the Tri-Annual Sampling in Table 1a.

* Sampled annually under Supplemental Section of Monitoring Plan,
the remaining wells are sampled tri-annually .
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Table 2. Groundwater Elevations from Shallow Soil Aquifer Wells, March 1992.

McGraw-Edison Site Albion, Michigan

** = Triannual Sampling Site

* = Supplemental Sampling Site )

WATER WATER
WELL REFERENCE LEVEL TABLE
1D # ELEVA DATE TIME FROM REF. ELEV. REMEDIATION REQUIRED AT THE SITE
(ft MSL) READ READ () (ft MSL)
*x H-1§ 984.04 3/23/92 15:15 29.73 954 .31
*+ H-2S 983.90 3/23/92 14:38 37.91 945 .99
** H-3S 985.10 Damaged,bailer stuck in the well below ground
{Well should be abandoned and replaced.}
»+ H-4S 981.84 3/23/92 10:52 20.69 961.15
*% H-58 988.04 3/23/92 9:49 33.68 954 .36 Well Wizard packer should be removed.
*% H-6S 967.75 3/23/92 8:55 NM Well Wizard packer should be removed.
*x  H-7S 978.71 3/23/92 11:25 35.84 942.87 {Well needs to be resurveyed.}
**x H-8S 979.95 3/23/92 9:05 22.43 957.52 Well Wizard packer should be removed.
*x  H-9S 986.08 3/23/92 9:20 23.61 962.47 Well Wizard packer should be removed.
*+ H-108 969.63 3/25/92 NA Well Wizard packer should be removed.
*+ H-11S 978.46 3/23/92 8:30 28.70 949.76 .
** H-128 954.91 3/23/92 13:40 DRY NA Well historically dry, too shallow.
{Well should be abandoned and replaced.}
*% H-13S 968.73 3/23/92 13:48 26.36 942 .37
B-25S 973.07 NA Well Abandoned 11/24/87
B-26S 972.50 NA Well may have been Bbandoned 11/24/87
B-27S 983.50 NA Well destroyed during previous construction.
* B-28S 991 .84 3/23/92 10:02 46 .63 945 .21
=+ B-29S 987.83 3/23/92 9:52 43.96 943.87 Well historically dry, too shallow
{Wwell should be abandoned and replaced.}
»~ B-30S 989.71 3/23/92 9:50 DRY NA This well is dammaged and maybe silted.
{Well should be abandoned and replaced.}
*~ B-318 990.24 3/23/92 9:35 45.01  945.23
B-32S 990.47 3/23/92 9:40 32.51 957.96
* B-35S 983.54 NA Well on private property, no access.
* B-36S 983.54 NA Well on private property, no access.
* B8-37S 989.96 NA Well on private property, no access.
* B-38S 989 .25 NA Well on private property, no access.
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Table 2. Groundwater Elevations from Shallow Soil Aquifer Wells, March 1992.
McGraw-Edison Site Albion, Michigan
(** = Triannual Sampling Site  * = Supplemental Sampfing Site }

WATER WATER
WELL REFERENCE LEVEL TABLE
1D # ELEVA. DATE TIME FROM REF. ELEV. REMEDIATION REQUIRED AT THE SITE
(ft MSL) READ READ () (ft MSL)
=+ B-38D 989.07 NA Well on private property, no access.
* B-39S 989 .43 NA Well on private property, no access.
=+ B-40S 930.07 NA Well on private property, no access.
» B-41S 989.06 NA Well on private property, no access.
* B-42S 984 .57 NA Well on private property, no access.
=+ B-43S 986.61 : NA Well on private property, no access.
*+ B-43D 986.47 NA Well on private property, no access.
=+ B-45S 982.85 3/23/92 11:00 28.06 954.79 Top of pro-casing loose. Silty bottom.
NA {Install a new protective casing and guards.}
B-46S 982.81 3/23/92 11:36 31.18 951.63
B-47S 984 .04 3/23/92 11:39 32.15 951.89
~+ B-48S 982.16 3/23/92 11:32 DRY NA Well too shallow, usually reported dry.
{Substitute using B-46s or reinstall.}
*+ B-101S 983.51 3/23/92 10:34 25.64 957.87 Pro-casing loose. Surface Water may enter.
{Install a new protective casing and guards.}
»+* B-102S X 3/23/92 14:16 NA Pro-casing and PVC broken off well covered.
{Abandon and reinstall a new well.}
B-102D 979.81 3/23/92 14:16 35.38 944 .43
B-103S 986.46 3/23/92 10:05 DRY NA
*+ B-104S 982.46 3/24/92 11:48 28.22 954.24
B-105S NA Wells destroyed during previous construction.
{Install a new well at this site.}
B-106S NA Wells destroyed during previous construction.
B-107S NA Wells destroyed during previous construction.
B-108S NA Wells destroyed during previous construction.
*»* B-109S 979.94 3/23/92 11:05 28.28  951.66
*+ B-110S 983.84 3/23/92 15:26 28.16 955.68 Well casing is bent.
{Remove & reinstall a new protective casing.}
B-111S 982.25 3/23/92 15:33 25.76 956.49
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Table 2. Groundwater Elevations from Shallow Soil Aquifer Wells, March 1992,
McGraw-Edison Site Albion, Michigan
( ** = Triannual Sampling Site  * = Supplemental Sampling Site )

WATER WATER
WELL REFERENCE LEVEL TABLE
D# ELEVA DATE < TIME FROM REF, ELEV. REMEDIATION REQUIRED AT THE SITE
{ft MSL) READ READ () (ft MSL) :
B-112S 980.52 3/23/92 15:35 25.55 954 .97
B-113S 980.48 3/23/92 10:21 19.61 960.87
B-114S 989.53 3/23/92 13:48 36.26 953.27
B-115S 979.81 3/23/92 14:22 21.32 958.49
B-116S NA Wells destroyed during previous construction.
B-117S 987.45 3/23/92 11:03 44 .48 942.97
B-118S 981.73 3/23/92 14:28 39.10 942.63
B-119S 981.80 3/23/92 14:42 37.62 944.18
B-120S 981.80 3/23/92 14:32 38.35 943 .45
** B-122§ 980.66 3/23/92 14:19 38.49 942.17
B-123S 981.80 13/23/92 l14:46 32.78 949.02
*x B-124S 989.78 3/23/92 11:19 45.00 944.78
«+ B-1258 "NA New well installation stipulated by MDNR.
{Install a new well at this location.}
B-126S ? NA ? Well 126-SP near plant.

All of the above monitoring wells should be re-surveyed and tied into the August 1991 survey datum.



Table 3. Groundwater Elevations from Wells Completed in Bedrock or at the
Bedrock/Soil Interface, March 1992. McGraw-Edison Site in Albion, Michigan
( ** = Triannual Sampling Site  * = Supplemental Sampling Site )

WATER WATER
WELL REFERENCE . LEVEL TABLE
ID# ELEVA DATE TIME FROM REF. ELEV. REMEDIATION REQUIRED AT THE SITE
{ft MSV) READ READ Q) (ft MSL)
*« H-1D 983.69 3/23/92 15:15 42.51 941.18 {Repair and reinstall Well-Wizzard.}
*x H-2D 982.71 3/23/92 14:38 40.86 941.85
*+ H-3D 980.90 NA Well destroyed during construction.
{Install a new well.}
*% H-4D 980.72 3/23/92 10:52 38.32 942 .40
** H-5D 987.69 3/23/92 9:49 44 .52 943.17 {Repair and reinstall Well-Wizzard.}
** H-6D 964.76 3/23/92 8:55 21 .24 943.52
*+ H-7D 979.22 3/23/92 11:25 37.80 941.42 (Well elevation needs resurveyed.}
*x H-8D 979.61 3/23/92 9:05 38.70 940.91
**  H-9D 985.55 3/23/92 9:20 44 .24 941.31
*+ H-10D 969.96 3/25/92 11:00 28.26 941.70
** H-11D 977.97 3/23/92 8:30 34.43 943.54 {Repair and reinstall Well-Wizzard.}
** H-12D 954,30 3/23/92 13:40 11.26 943.04 Well needs a locking well cap to secure.
{A new flush mount protective cover needed.}
{Repair and reinstall Well-Wizzard.}
*+ H-13D 965.59 3/23/92 13:48 24 .44 941.15
B-25D 973.28 NA Well Abandoned 11/24/87
=+ B-28D 991.63 3/23/92 10:02 46 .58 945 .05
B-32D 990.47 3/23/92 9:40 44 .04 946 .43
~ B-35D 986.69 NA Well on private property, no access.
B-38D 989.07 NA Well on private property, no access.
=+  B-40D 990.08 , NA Well on private property, no access.
B-42D 984 .61 NA Well on private property, no access.
B-43D 986.47 NA Well on private property, no access.
~% B-44D 988.07 NA Well on private property, no access.
~» B-45D 982.95 3/23/92 11:00 39.86 943.09 {Install well guard posts.}
B-46D 982.83 3/23/92 11:36 34 .40 948 .43
B-47D 983.73 3/23/92 11:39 40.54 943.19
*% B-48D 982.08 3/23/92 11:32 38.80 943.28
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Table 3. Groundwater Elevations from Wells Compieted in Bedrock or at the
Bedrock/Soil interface, March 1992, McGraw-Edison Site in Albion, Michigan

{ ** = Triannua) Sampling Site

* = Supplemental Sampling Site )

WATER WATER
WELL REFERENCE LEVEL TABLE
D# ELEVA DATE TIME FROM REF. ELEV. REMEDIATION REQUIRED AT THE SITE
{ft MSL) READ READ (t) (ft MSL)
»» B-101D 983.50 3/23/92 10:34 37.51 945.99 Pro-casing Loose. Surface water may enter.
. {Extend well and install new pro-casing}
+*~ B-103D 986.85 3/23/92 10:06 43.90 942.95
B-104D 983.18 3/23/92 11:48 NA BROKEN-OFF Below Ground Surface (B.G.S.)
{Abandon well to minimize contamination.}
B-105D _ NA Well destroyed during previous construction.
B-106D 980.18 3/23/92 14:22 36.74 943 .44
B-107D NA Well destroyed during previous construction.
B-108D NA Well destroyed during previous construction.
*» B-109D 979.69 3/23/92 11:05 37.51 942.18
*« B-110D 983.70 3/23/92 15:27 43.24 940.46 {Install well guard posts.}
B-111D  982.22 3/23/92 15:32 39.31 942.91 {Resurvey the top of casing.}
B-112D  980.81 3/23/92 15:34 39.65 941.16 {Resurvey the top of casing.}
B-113D 980.80 3/23/92 10:21 25.35 955.45
B-121D  984.68 NA Small lock for locking cap missing.
{Resurvey the top of casing.}
*»+» B-125D 983.09 3/23/92 10:40 41.70 941 .39 Dammaged well casing can't be sampled.

All of the above wells should be

{Install a new well and guard posts.}

re-surveyed and tied into the August 1992 survey datum.




Table 4. Groundwater Elevations from Welis Along the Recovery System, March 1992,
McGraw-Edison Site Albion, Michigan

WATER WATER
WELL REFERENCE LEVEL - TABLE
ID# ELEVA. DATE TIME FROM REF. ELEV. REMARKS OR REMEDIATION NEEDED
(ft MSL) READ READ () (ft MSL)
1A 977.31 NA Recovery well . No measurement made.
P-1 983.83 3/23/92 8:34 29.36 954.47 Shallow soil aquifer piezometer.
2A 977.25 NA Recovery well . No measurement made.
P-2 983.86 3/23/92 8:58 29.23 954.63 Shallow soil aquifer piezometer.
3A 976.27 NA Recovery well . No measurement made.
P-3B 984.30 3/23/92 9:11 40.97 943.33 Deep 8Boil aquifer piezometer. _
P-3 984 .27 3/23/92 9:10 29.84 954.43 Shallow soil aquifer piezometer.
4A 976.65 NA Recovery well . No measurement made.
P-4 984.18 3/23/92 9:14 29.98 954.20 Shallow soil aquifer piezometer.
5A 975.93 NA Recovery well . No measurement made.
P-5 984 .22 3/23/92 9:17 30.31 953.91 Shallow soil aquifer piezometer.
6A 976.20 NA Recovery well . No measurement made.
P-6 984 .26 3/23/92 9:22 30.71 953.55 Shallow soil aquifer piezometer.
7A 976.82 ' NA Recovery well . No measurement made.
P-7B .984.75 3/23/92 9:26 42.57 942.18 Shallow soil aquifer piezometer.
P-7 984 .27 3/23/92 9:25 31.20 953.07 Deep soil aquifer piezometer.
8A 976.16 NA Recovery well . No measurement made.
P-8 984 .43 3/23/92 9:31 DRY NA Shallow soil aquifer piezometer.
9B NA Installed in well pit. Needs resurveyed
pP-9 984.53 3/23/92 9:34 39.30 945.23 Shallow soil aquifer piezometer.
10A 977.01 "NA Recovery well . No measurement made.
P-10 984.99 3/23/92 9:40 41 .83 943.16 Shallow soil aquifer piezometer.
11B NA Installed in well pit. Needs resurveyed
B-103D 986.85 3/23/92 10:06 43 .90 942.95 Needs resurveyed to 1991 elvation datum{estimated)
B-103S 986.46 3/23/92 10:05 DRY NA Needs resurveyed to 1991 elvation datum(estimated)
P-11 987.77 3/23/92 . 10:08 44.80 942.97 Shallow soil aquifer piezometer.
12A . 985.78 NA Recovery well . No measurement made.
P-12 987.72 3/23/92 10:15 45.24 942.48 Shallow soil aquifer piezometer.
W-1 980.47 NA Recovery well . No measurement made.
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Table 4. Groundwater Elevations from Wells Along the Recovery System, March 1992.

McGraw-Edison Site Albion, Michigan

WATER WATER
WELL REFERENCE LEVEL TABLE
D # ELEVA. DATE TIME FROM REF. ELEV. REMARKS OR REMEDIATION NEEDED
(ft MSL) READ READ (ft) (ft MSL)
P-13 987.42 3/23/92 10:18 45.20 942.22 Shallow soil aquifer piezometer.
13A 979.60 NA Recovery well . No measurement made.
P-14 987.43 3/23/92 10:22 45.35 942.08 Shallow soil aquifer piezometer.
w-2 980.96 NA Recovery well . No measurement made.
P-15 987.15 3/23/92 10:26 45.40 941.75 Shallow soil aquifer piezometer.
14A 980.19 : NA Recovery well . No measurement made.
P-16 987.94 3/23/92 10:40 46.45 941.49 Shallow soil aquifer piezometer.
P-16B 988.67 3/23/92 10:41 47.17 941.50 Deep soil aquifer piezometer.
W-3 981 .35 NA - Recovery well . No measurement made.
pP-17 988.68 3/23/92 10:51 46.72 941.96 Shallow soil aquifer piezometer.
15A 980.13 NA Recovery well . No measurement made.
P-18 988.79 3/23/92 10:34 46.49 942.30 Shallow soil aquifer piezometer.
w-4 980.91 _ NA Recovery well . No measurement made.
P-19B 987.31 3/23/92 10:59 45.21 942.10 Deep Bo0il aquifer piezometer.
P-19 987.57 3/23/92 10:58 45.04 942.53 Shallow soil aquifer piezometer.
16A 980.03 NA Recovery well . No measurement made.
B-117S 987.45 3/23/92 11:03 44 .48 942.97 Needs resurveyed to 1991 elvation datum(estimated)
P-20 987.74 3/23/92 11:06 44.60 943.14 Shallow soil aquifer piezometer.
W-5 981.13 NA Recovery well . No measurement made.
P-21B 988.62 3/23/92 11:13 45.40 943.22 Deep soil aquifer piezometer.
P-21 988.74 3/23/92 11:12 45.50 943.24 Shallow soil aquifer piezometer.
17A NA Installed in well pit. Needs resurveyed
P-22 990.10 3/23/92 11:17 46.49 943.61 Shallow soil aquifer piezometer.
Ww-6 982.73 NA Recovery well . No measurement made.
B-124S 989.78 3/23/92 11:19 45.00 944.78 Needs resurveyed to 1991 elvation datum(estimated)
P-23 990.11 3/23/92 11:28 46.22 943.89 Shallow soil aquifer piezometer.
18A 982.16 NA Recovery well . No measurement made.
P-24B 991.18 3/23/92 11:35 46.40 944.78 Deep soil aquifer piezometer.
P-24 990.46 3/23/92 11:34 45.64 944.82 Shallow soil aquifer piezometer.

tbl4392.x1ls




Table 4. Groundwater Elevations from Wells Along the Recovery System, March 1992,

McGraw-Edison Site Albion, Michigan

WATER WATER
WELL REFERENCE LEVEL TABLE
ID# ELEVA. DATE TIME FROM REF. ELEV. REMARKS OR REMEDIATION NEEDED
(ft MSL) READ READ (f) (ft MSL)
19A 982.33 NA Recovery well . No measurement made.
P-25 991.14 3/23/92 11:40 45.86 945.28 Shallow soil aquifer piezometer.
20A 982.64 NA Recovery well . No measurement made.
P-26 990.49 3/23/92 11:43 44.19 946.30 Shallow soil aquifer piezometer.
w-8 983.21 NA Recovery well . No measurement made.
pP-278 990.12 3/23/92 11:48 43.07 947.05 Deep soil aquifer piezometer.
pP-27 990.77 3/23/92 11:47 43.70 947.07 Shallow soil aquifer piezometer.
21A 981.94 NA Recovery well . No measurement made.
P-28 989.41 3/23/92 13:34 41.45 947.96 Shallow soil aquifer piezometer.
Ww-9 982.60 NA Recovery well . No measurement made.
P-29 989.04 3/23/92 13:40 DRY NA Shallow soil aquifer piezometer.
22A 981.52 NA Recovery well . No measurement made.
23B NA Installed in well pit. Needs resurveyed
P-30B 988.32 3/23/92 13:43 38.16 950.16 Deep soil aquifer piezometer.
P-30 988.63 3/23/92 13:42 38.52 950.11 Shallow soil aquifer piezometer.
23A NA No longer a recovery well. Resurvey needed.
B-114S 989.53 3/23/92 13:48 36.26 953.27 Needs resurveyed to 1991 elvation datum(estimated)
P-31 987.83 3/23/92 13:50 39.88 947.95 Shallow soil aquifer piezometer.
24A 980.25 NA Recovery well . No measurement made.
P-32 985.96 3/23/92 13:56 DRY NA Shallow soil aquifer piezometer.
25A 978.27 NA Recovery well . No measurement made.
P-33B 985.20 3/23/92  13:59 27.26 957.94 Deep soil aquifer piezometer.
P-33 984.97 3/23/92 13:58 26.98 957.99 Shallow soil aquifer piezometer.
26A 977.11 NA Recovery well . No measurement made.
P-34 983.96 3/23/92 14:04 26.00 957.96 Shallow soil aquifer piezometer.
27A 976.75 NA Recovery well . No measurement made.
B-101S 983.51 3/23/92 10:34 25.64 957.87 Needs resurveyed to 1991 elvation datum(estimated)
B8-101D 983.51 3/23/92 10:35 37.51 946.00 Needs resurveyed to 1991 elvation datum(estimated)
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TABLE 5
- SUMMARY OF TRICHLOROETHYLENE MEASUREMENTS
FOR THE SHALLOW AQUIFER, 1984 TO MARCH 1992

June July March
MONITORING WELL 1984 1986 1988 1990 1991 1992

ug/! ug/l ug/l ug/l ug/l ug/|
H-1s - 80 38 64 38 51
H-2s _ . 1000 180 160 ND 150
H-3s - 76000 3900 - - -
H-4s - 11 20 28 7.7 7.5
H-5s - 63 25 27 33 110
H-5s Duplicate - - - - - 84
H-6s - 1 ND ND ND 14
H-7s - 7 5 2.9 9.7 23
H-8s - 1 ND ND ND ND
H-9s - 1 ND ND ND ND
H-10s - ND ND ND ND ND
H-11s - 3 2 ND 1.2 1.9
H-12s - - - ND - -
H-13s - - - ND ND ND
B-28s - - - 110 280 66
B-29s 3600 - 320 120 63 130
B-31s 1700 - 780 530 440 . 270
B-32s 56 - 10 - - 54
B-35s ND - ND -
B-36s 5.5 . 3 .
B-38s 1.4 - ND - -
B-38d 85 - 4800 - -
B-40s 1.2 . 2
B-42s 18.4 - 6 -
B-42d 16.8 - 8 .
B-43s ND - 14 - - -
B-45s 48 - 190 81 18 38
B-46s - - - - 15 5.6
B-47s 14.5 - 15 11 ND ND

ALBTCE2.XLS Page1



TABLE §
SUMMARY OF TRICHLOROETHYLENE MEASUREMENTS
FOR THE SHALLOW AQUIFER, 1984 TO MARCH 1992

June July March
MONITORING WELL 1984 1986 1988 1990 1991 1992

ug/! ug/t ug/| ug/l ug/t ug/!
B-101s - - - 28 27 27
B-102s 47 - 8 . .
B-104s 71 - 210 230 200 190
B-109s 3.4 - 2 0.86 ND ND
'B-110s - . - - 10 33
B-112s 1.8 - 1 - - -
B-115s - - - - 110 2.1
B-117s 19500 - 540 - - -
-B-118s - - - 1500 - -
B-119s - . - 140 - -
B-120s - - - 1900 .
B-122s 8.6 - 420 500 380 170
B-124s 522 - 1500 2800 1500 2200
P-3 - - - - - 91
P-3B - - - - 130
P-11 - - - - - 14
P-16 - - - - 400 500
P-16B - - - - 41 620
P-19 - - - - - 250
P-19B - . - - - 2.1
_Trip Blanks :
TB-1 - - . - - ND
TB#2 - - - - - ND

ND = Below the detection limit of 1.0 ppb.
"-" = Not sampled on this date.
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TABLE 6
; SUMMARY OF TRICHLOROETHYLENE MEASUREMENTS
| FOR THE DEEP AQUIFER, 1984 TO MARCH 1992

June July March
; MONITORING WELL 1984 1986 1988 1990 1991 1992

ug/l ug/! ug/| ug/! ug/! ug/l
H-1d - 6 5 2.4 ND 15
H-2d - 76 33 17 49 56
H-3d - ND ND - - -
‘ H-4d - 1 1 0.84 ND ND
‘ H-5d - ND ND ND ND ND
| H-6d - ND ND 3 8.9 ND
H-7d - 1 ND 0.22 ND ND
H-8d - 7 1 0.94 ND ND
H-8d Duplicate - - - - - ND
H-9d - 1 ND ND ND ND
H-10d . 4 ND 0.21 ND 3.5
H-11d . ND 1 ND ND ND
H-12d . ND ND ND ND . ND
H-13d - ND ND ND ND ND
B-28d 3.7 - 6 16 20 29
B-32d - - - - - 88
: B-40d 355 - 36 - - -
i B-43d ND - 10 - - -
B-44d 23 - 9 -
B-45d 253 - 190 280 33
B-47d 3.2 - 3 0.34 ND 1.7
B-48d ND - 2 0.6 - -
B-101d - - - ND ND ND
B-102d - - - - -
o B-103d 513 - 154 690 210 240
a B-106d - - - - - 38
1 B-109d 186 - 20 19 5 ND
' B-110d 15 - 1 0.8 ND 1.4
B-112d 45 - 4 - - -
B-125d 855 - 400 - -

ND = Below the detection limit of 1.0 ppb.
*-" = Not sampled on this date.
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S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah. GA 31404 e (912) 354-7858 » Fax (912) 352-0165

m E @ E U w E @ LOG NO: S2-41373
Received: 25 MAR 92

Mr. Roy Cox APR 2 A l992 -

MclLaren Hart ' '

29225 Chagrin Blvd. MCLARE‘\/HART

Cleveland, OH 44122

Project: 08.0000103.004/Albion
Sampled By: Client

REPORT OF RESULTS Page 1
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED
41373-1 B-28S 03-24-92
41373-2 B-28D 03-24-92
41373-3 B-298 03-24-92
41373-4 B-318 03-24-92
41373-5 H4D 03-24-92
PARAMETER 41373-1 41373-2 41373-3 41373-4 41373-5
Purgeable Halocarbons (601) _
Trichloroethene, ug/l 66 29 130 270 <1.0
Surrogate - Bromochloromethane % Rec 110 102 95 91 104

Laboratory locations in Savannah, GA * Tallahassee, FL * Mobile, AL * Deerfield Beach, FL » Tampa, FL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue e Savannah, GA 31404 » (912) 354-7858 ¢ Fax (912) 352-0165

LOG NO: S2-41373

Received: 25 MAR 92
Mr. Roy Cox
McLaren Hart
29225 Chagrin Blvd.
Cleveland, OH 44122

Project: 08.0000103.004/Albion
Sampled By: Client

REPORT OF RESULTS Page 2
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mcecee emme e e ——————=
|
! 41373-6 B-45S _ 03-23-92
41373-7 B-45D 03-24-92
41373-8 B-46S 03-23-92
41373-9 B-47D ) 03-23-92
‘ 41373-10 B-102D 03-24-92
PARAMETER 41373-6 41373-7 41373-8 41373-9 41373-10
Purgeable Halocarbons (601)
Trichloroethene, ug/1l 38 44 5.6 1.7 23
Surrogate - Bromochloromethane % Rec 3S3 94 81 94 91

Laboratory locations in Savannah, GA « Tallahassee, FL ¢ Mobile, AL * Deerfield Beach, FL * Tampa, FL




S

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404 ¢ (912) 354-7858 ¢ Fax (312) 352-0165

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES
..... | S, U G
41373-11 B-106D
41373-12 B-109D
41373-13 B-109S
41373-14 B-1048
41373-15 B-110D
; PARAMETER 41373-11  41373-12
f' Purgeable Halocarbons (601)
| Trichloroethene, ug/1l 38 <1.0
| Surrogate - Bromochloromethane % Rec 86 54

Mr. Roy Cox

Mclaren Hart

29225 Chagrin Blwvd.
Cleveland, OH 44122

REPORT OF RESULTS

Project:

LOG NO: S2-41373

Received: 25 MAR 92

08.0000103.004/Albion
Sampled By: Client

Page 3

DATE SAMPLED
03-24-92
03-23-92
03-24-92
03-24-92
03-24-92

Laboratory locations in Savannah, GA e Tallahassee, FL * Mobile, AL « Deerfield Beach, FL « Tampa, FL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ¢ Savannah, GA 31404 ¢ (912) 354-7858 » Fax (912) 352-0165
LOG NO: S2-41373

Received: 25 MAR 92

Mr. Roy Cox

McLaren Hart

29225 Chagrin BRlvd.
Cleveland, OH 44122

Project: 08.0000103.004/Albion
Sampled By: Client

REPORT OF RESULTS Page 4

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED
41373-16 B-1108 03-24-92
41373-17 B-115 03-24-92
41373-18 H-1D 03-24-92
41373-19 H-2D 03-24-92
41373-20 H-28 03-24-92

PARAMETER 41373-16 41373-17 41373-18 41373-19 41373-20
Purgeable Halocarbons (601)

Trichloroethene, ug/1l 33 2.1 1.5 56 150
Surrogate - Bromochloromethane %¥ Rec 96 100 89 97 115

Laboratory locations in Savannah, GA * Tallahassee, FL * Mobiie, AL * Deerfieid Beach, FL * Tampa, FL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404 e (312) 354-7858 ¢ Fax (912) 352-0165
LOG NO: S2-41373

Received: 25 MAR 92

Mr. Roy Cox

McLaren Hart

29225 Chagrin Blvd.
Cleveland, CH 44122

Project: 08.0000103.004/Albion
Sampled By: Client

REPORT OF RESULTS Page 5

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED
41373-21 H-48 03-24-92
41373-22 H-6D - 03-24-92
41373-23 H-68 03-24-92
41373-24 H-8D 03-24-92
41373-25 H-8S 03-24-92

PARDMETER 41373-21 41373-22 41373-23 41373-24 41373-25
Purgeable Halocarbons (601)

Trichloroethene, ug/l 7.5 <1.0 14 <1.0 <1.0
Surrogate - Bromochloromethane % Rec 94 94 88 87 92

Laboratory locations in Savannah, GA ¢ Tallahassee, FL * Mobile, AL * Deerfield Beach, FL » Tampa, FL



s- SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ¢ Savannah, GA 31404 » (312) 354-7858 e Fax (312) 352-0165

LOG NO: S2-41373

Received: 25 MAR 92

Mr. Roy Cox

McLaren Hart

29225 Chagrin Blvd.
Cleveland, OH 44122

Project: 08.0000103.004/Albion
Sampled By: Client

REPORT OF RESULTS Page 6

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED

41373-26 H-9S 03-24-92

41373-27 H-9D 03-24-92

41373-28 H-13D 03-24-92

41373-29 H-138 03-24-92

41373-30 H-14S Blind Replicude £ H-8D 03-24-92

PARAMETER 41373-26  41373-27  41373-28  41373-29  41373-30

Purgeable Halocarbons (601)
Trichloroethene, ug/l <1.0 <1.0
Surrogate - Bromochloromethane $%

Laboratory locations in Savannah, GA « Tallahassee, FL * Mobile, AL * Deerfield Beach, FL * Tampa, FL



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

5102 LaRoche Avenue ¢ Savannah, GA 31404 e (912) 354-7858 ¢ Fax (912) 352-0165

Mr. Roy Cox

Mclaren Hart

29225 Chagrin Blvd.
Cleveland, OH 44122

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES
41373-31 H-i% K -1IS

41373-32 Trip Blank #2

PARAMETER

(601)

Purgeable Halocarbons
Trichloroethene, ug/1l
Surrogate - Bromochloromethane %

LOG NO: S2-41373

Received: 25 MAR 92

Project: 08.0000103.004/Albion
Sampled By: Client

Page 7

DATE SAMPLED

03-24-92
03-24-92

Laboratory locations in Savannah, GA * Tallahassee, FL » Mobile, AL * Deerfield Beach, FL » Tampa, FL



S SAVANNAH LABORATORIES
ms & ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ¢ Savannah, GA 31404 e (912) 354-7858 ¢ Fax (812) 352-0165

LOG NO: S2-41373

Received: 25 MAR 92

Mr. Roy Cox

. McLaren Hart

‘ 29225 Chagrin Blvd.

| Cleveland, OH 44122

Project: 08.0000103.004/Albion
} Sampled By: Client

REPORT OF RESULTS Page 8

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

41373-33 Method Blank-Water

41373-34 Accuracy (Mean ¥ Recovery) -Water
41373-35 Precision (% RPD) -Water

41373-36 Date Analyzed-Water

PARAMETER 41373-33 41373-34 41373-35 41373-36
Purgeable Halocarbons (601)

Trichloroethene, ug/l <1.0 140 % 3.6 ¥ 04.01-3.92

Methods: EPA 40 CFR Part 136

B WJWM

( Steven J. Wh

Laboratory locations in Savannah, GA * Tallahassee, FL * Mobile, AL ¢ Deerfield Beach, FL ¢ Tampa, FL
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S

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue * Savannah, GA 31404 e (912) 354-7858 » Fax (912) 352-0165

Mr. Roy Cox
McLaren Hart
29225 Chagrin
Cleveland, OH

1LOG NO

41402-1 ¢ -19B
41402-2 B-32D
41402-3 B-328
41402-4 B-101S
41402-5 B-101D
PARAMETER

Purgeable Halocarbons
ug/1
Surrogate - Bromochloromethane

Trichloroethene,

Blvd.
44122

SAMPLE DESCRIPTION

(601)

ECEIVE
H

REPORT OF RESULTS

, LIQUID SAMPLES

41402-1 41402-2 41402-3
2.1 88 54
% Rec 59 59 63

AR 22199 |1V
MclLAmTn s “:JT
| .._..,..:n\i_;JOject:

LOG NO: S2-41402

Received: 26 MAR 92

080000103.004 Albion
Sampled By: Client

Page 1
DATE SAMPLED

03-25-92
03-25-92
03-25-92
03-25-92
03-25-92

41402-4 41402-5

27 <1.0

63 67

Laboratory locations in Savannah, GA ¢ Tallahassee, FL * Mobile, AL * Deerfield Beach, FL » Tampa, FL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ¢ Savannah, GA 31404 ¢ (912) 354-7858 * Fax (912) 352-0165

LOG NO: S52-41402

Received: 26 MAR 92
Mr. Roy Cox
Mclaren Hart
29225 Chagrin Blvd.
Cleveland, OH 44122

Project: 0800001032.004 Albion
Sampled By: Client

REPORT OF RESULTS Page 2
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED
41402-6 B-1228 03-25-92
41402-7 B-124S 03-25-92
41402-8 H-5D 03-25-92
41402-9 H-58 03-25-92
41402-10 H-78 03-25-92
PARAMETER 41402-6 41402-7 41402-8 41402-9 41402-10
Purgeable Halocarbons (601)
Trichloroethene, ug/1l 170 2200 <1.0 110 23
Surrogate - Bromochloromethane % Rec 59 63 61 62 58

Laboratory locations in Savannah, GA « Tallahassee, FL ¢ Mobile, AL » Deerfield Beach, FL * Tampa, FL



SAVANNAH LABORATORIES

S & ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404 ¢ (912) 354-7858 ¢ Fax (912) 352-0165

Mr. Roy Cox

McLaren Hart

29225 Chagrin Blvd.
Cleveland, OH 44122

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES
41402-11 H-7D

41402-12 H-10D

41402-13 H-10S8

41402-14 H-11D

41402-15 H-118

PARAMETER 41402-11

Purgeable Halocarbons (601)
Trichloroethene, ug/l <1.0
Surrogate - Bromochloromethane % Rec 63

LOG NO: S2-41402

Received: 26 MAR 92

Project: 080000103.004 Albion

Sampled By: Client
Page 3

DATE SAMPLED

03-25-92
03-25-92
03-25-92
03-25-92
03-25-92

Laboratory locations in Savannah, GA ¢ Tallahassee, FL » Mobile, AL * Deerfield Beach, FL ¢ Tampa, FL



S

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404 » (912) 354-7858 ¢ Fax (912) 352-0165

41402-16
41402-17
41402-18
41402-19
41402-20

Purgeabl
Trichlo
Surrogat

Laboratory locations in Savannah, GA « Tallahassee, FL * Mobile, AL * Deerfield Beach, FL Tampa; FL

Mr. Roy Cox

McLaren Hart

29225 Chagrin Blvd.
Cleveland, OH 44122

REPORT OF RESULTS

SAMPLE DESCRIPTION , LIQUID SAMPLES

H-12D

H-14D Blind Replicate H-5S

P-3

P-3B

P-11
R 41402-16 41402-17
e Halocarbons (601)
roethene, ug/l <1.0 84
e - Bromochloromethane % Rec 62 61

LOG NO: §2-41402

Received: 26 MAR 92

080000103.004 Albion
Sampled By: Client

Project:

Page 4
DATE SAMPLED

03-25-92

03-25-92

03-25-92

03-25-92

03-25-92
41402-18 41402-19 41402-20
91 130 14
62 49 60



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404 e (912) 354-7858 * Fax (912) 352-0165
LOG NO: S2-41402

Received: 26 MAR 92

Mr. Roy Cox

MclLaren Hart

29225 Chagrin Blvd.
Cleveland, OH 44122

Project: 080000103.004 Albion
Sampled By: Client

REPORT OF RESULTS Page 5
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED
41402-21 P-16 03-25-92
41402-22 P-16B 03-25-92
41402-23 P-19 03-25-92
41402-24 103-D 03-25-92
03-25-92

41402-25 Trip Blank T8-1

PARAMETER

Purgeable Halocarbons (601)

Trichloroethene, ug/1 500 €20 250 240 <1.0
Surrogate - Bromochloromethane % Rec 60 59 57 61 60

Laboratory locations in Savannah, GA « Tallahassee, FL » Mobile, AL * Deerfield Beach, FL » Tampa, FL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404  (912) 354-7858 ¢ Fax (912) 352-0165

LOG NO: S2-41402

Received: 26 MAR 92
Mr. Roy Cox
Mclaren Hart
29225 Chagrin Blwvd.
Cleveland, OH 44122

Project: 080000103.004 Albion
Sampled By: Client

REPORT OF RESULTS Page 6

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
41402-26 Method Blank-Water

41402-27 Accuracy (Mean % Recovery) -Water
41402-28 Precision (% RPD) -Water
41402-29 Date Analyzed-Water

PARARMETER 41402-26 41402-27 41402-28 41402-29
Purgeable Halocarbons (601)

Trichloroethene, ug/l <1.0 130 % 0 % 04.5-8.92

Methods: EPA 40 CFR Part 136

5@%@% UWhits

Steven J. Wh&{

Laboratory locations in Savannah, GA * Tallahassee, FL * Mobile, AL » Deerfield Beach, FL « Tampa, FL
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2411037

SAVANNAH

S

LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

ALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

K] 5102 LaRoche Avenue, Savannah, GA 31404
2846 Industrial Plaza Drive, Tallahassee, FL 32301
] 414 Southwest 12th Avenue, Deerfield Beach, FL 33442

[ 900 Lakeside Drive, Mobile, AL 36693

[ 6712 Benjamin Road, Suite 100, Tampa, FL 33634

Phone: (912) 354.7858
Phone: (304) 878-3994
Phone: (305) 421-7400
Phone: (205) 666-6633

Fax (912) 3520165
Fax (304) 878-9504
Fax (305) 421-2584
Fax (205) 666-6696
Fax (813) 885-7049

" Phone: (813) 885-7427

"HIUMBER PROJECT NUMBER PROJECT NAME TATRIX Cﬁo / cv / . AGE o
09.0000/03.00Y bion TYPE REQUIRED ANALYSES / Z

HHT NAME ELEPHONE/FAX NO.

e Lovew /et {er’) Je i Cs5cy thas/ /[

T layey Hey 216) 46 ~G|O( F g & D STANDARD TAT

“NT ADDRESS [ CITY, STATE, ZiP CODE 7 */r\ § X i\r\d\\

) .. 0/ &/&

7225 Shagpin Blved  Clevela vweldl,/ﬂ"‘ @éOQ /s, 9 D EXPEDITED TAT *

i LER(S) NAME(S) 4 ZUIENT PROJECT MANAGER S, & :l? Q_é ((/ ()

/ L0 R Ln Co Y/S/5/<

L RX oY Zal /5 REPORT DUE DATE 4

e .
\TE TIME SAMPLE IDENTIFICATION NUMBER OF CONTAINERS SUBMITTED * SUBJECT TO RUSH FEES
23 ;27 ﬂ ~/0 C(D

17,00 B-97D

23 20| B-455S

13551 H-135

24|/ 3;"'[3?0 B-{0%45
b3 1734 | B-(03S
| jtios] H-9S

7 | 9351 H-(S

w 1720 HA4S

B-41D)

2\ 1032
AVIRY,

H-2D

SN PN U EVER P S B N N N D ) 3

3~-/15

X
X
X
£
K
A
X
X
X
X
X

.rﬁi)uns__ ED BY: (SIGNATURE) 7”5 TIME REC] BY: (SIGNATURE) DATE TIME RELINQUISHED BY: (SIGNATURE) ATE TIME

/ A . = . SRV

LN bR TN Forfa2| 8! 00 L loa 36y /12| 1 7,30
T.VED BY: (SIGNATURE) "DATE | TIME RELINQYISHED BY: (SIGNATURE) / OATE TIME RECEIVED 9. (SIGNATURE) / Dyfre TIME

FOR SAVANNAH LABORATORY USE ONLY

CUSBTODY INTACT

CUSTODY SEAL NO.

YES D NO

qi%e% :_

LABORATORY REMARKS

41 A X
Ei/szOR Mr‘gAWv: (IIGNATUR

" HE

ORIGINAL



S

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

% 21ue LaRocne svenue, Savannan, GA 5iaus
2846 Industrial Plaza Drive, Tallahassee, FL 32301

[ 414 Southwest 12th Avenue, Deerfield Beach, FL 33442

[] 900 Lakeside Drive, Mobile. AL 36693

+hone: \v1¢j 994-7856
Phone: (904) 878-3994
Phone: (305) 421-7400
Phone: (205) 666-6633

Fax (31¢) 352-0100
Fax (904) 878-9504
Fax (305) 421-2584
Fax (205) 666-6696

ALYSIS REQUEST AND CHAKJ Ot CUSTODY RECORD () 6712 Benjamin Road, Suite 100, Tampa, FL 33634 Phone: (813) B85-7427 Fax (813) 885-7049
UMBER PROJECT NUMBER ROJECT NAME Coo {e L #f— :
26) 46y~ €564 Phon€) THATRIX N PAGE oF
09,0000103,00 4XC2i¢ S o TYPE . REQUIRED ANALYSES . “Z_
“HT NAME / TELEPHONE/F - ; A a-
NT Alg})gECS.Sl/ }{‘1., t- CITY, STATE, ZIP CODE ¥ I:l STANDARD TAT

1205 Chagein B1yd. gmla,,‘g Qf( -
IPLER(S) NAME(S) CLIENT PROJECT MANAGER

'30 Y. /icc’K

ﬁblY LI Ce X

D EXPEDITED TAT *

REPORT DUE DATE %@
* SUBJECT TO AUSH FEES

SAMPLING SAMPLE IDENTIFICATION

\TE TIME NUMBER OF CONTAINERS SUBMITTED
A :

23172:05| B-46S

2 | 495 H-2S

2 | 983 H-4S
2 |10125| B- 102D
4 |jetwo | B-295

w255 H-2D

L0 | H-1D

o

XD PO} > > [ x

‘/zl/ 7:'",-0 Olank 2]

| moUl}:H BY: (SIGNATURE) DATE TIME RECEIVED BY: (SIGNATURE) DATE TIME HWHED BY: (SIGNATURE) DATE TIME
DA, Y X 33 19100 | Troer il Y24 |/7:30
“IVED BY. (SIGNATURE) ~— " DATE TIME RELINGUISHED BY: (SIGNATURE) 7 DATE TIME RECEIVERABY: (SIGNATURE) 7 DATE TIME
, FOR.SAVANNAH LABORATORY USE ONLY LABORATORY REMARKS .
%/)AT Ti;ASE, CUSFODY INTACT CUSTODY SEAL NO. S.L. LOG NO.
;_S'qg_q ves [ | no ’-1‘[3(-{5

N
£l FOR LAB gTOHY BY: (3IGNATURE)
ED f Doy

ORIGINAL




AVANNAH LABORATORIES

S 5102 LaRoche Avenue, Savannah, GA 31404 Phone: (912) 354-7858 Fax (912) 3520165
2846 Industrial Plaza Drive, Tallahassee, FL 32301 Phone: (304) 878-3994 Fax (904) 878-9504
X & ENVIRONMENTAL SERVICES, INC. 71 414 Southwest 12th Avenue, Deerfield Beach, FL 33442 Phone: (305) 421-7400 Fax (305) 421-2584
' ' [ 900 Lakeside Drive, Mabite, AL 36693 Phone: (205) 666-6633 Fax (205) 666-6696
ALYSIS REQUEST AND CHAIN OF CUSTODY RECORD " ] 6712 Benjamin Road, Suite 100, Tampa, FL 33634 Phone: (813) 885-7427 Fax (813) 885-7049
HUMBER PROJECT NUMBER PROJECTNAME ~ Alble v CATRIX Cc’ d ‘e“ 2 i SAGE S
L10 .OCOOIO 3, OO"( TYPE N REQUIRED ANALYSES / ]
HT NAME TELEPHONE/FAX NQ.
' 16) HCH 6564 Phond [ o
,_C_l-nr € /‘( C\r‘l" U4G) 164 ~6lO] & & ‘i( |X| STANDARD TAT
tJT ADDRESS CITY, STATE, ZIP CODE v_/\ g X i\' \
L - ) . 9 /&/&
f 225 (.-lu;(?p,..l 8‘\/6[ , C‘CVC{Q\AL[; 0‘\:0 ‘/yll ofoo vl\é-\ \0‘\0

erER(S) NAME(S)

CULIENT PROJECT MANAGER

NIATES
‘95"@3‘&,(9
s/s/ 0
s

)
(e [, CO)\ Royls Cox A
sAMPLING 4 N
SAMPLE IDENTIFICATION <
\TE TIME

NUMBER OF CONTAINERS SUBMITTED

D EXPEDITED TAT *

REPORT DUE DATE j;&’éz ,?;.

* SUBJECT TO RUSH FEES

63| B-28p X +
w1635 H-98 X X
W 1630 H-2D X ¥
TV‘; p B ank i Z X 4\
230 B-110S X X
2y l16t04| B-3[S X y
o [ 110250 H-13D X X
W 114725 H-6D X X
| 15042|B-2§' S x X
29 1405 | H-6S X X
‘29 [15t20| B-/10D x X
24 | 17720 B-106 D o X
i 17020 | B=435)D ~ X
IHQUISHED IGNATURE) . DATE TIME RECEIVED BY: (SIGNATURE DAJE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME
L0l A Zeg Bl \3faldien| Flp bl ey 7o

\

FOR SAVANNAH LABORATORY USE ONLY

LABORATORY REMARKS

r_tv—jl/)fon LABORATORY BY- (SIG.YATURE) %)A € Tms/ CUSAODY INTACT CUSTODY SEAL NO. S.L. Lg;;ro{
N P e 2ICHS,

ORIGINAL



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.
ALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

% 5102 LaRoche Avenue, Savannah, GA 31404
2846 Industiial Plaza Drive, Tallahassee, FL 32301

[ 414 Southwest 12th Avenue, Deerfield Beach, FL 33442
[J 900 Lakeside Drive, Mobile, AL 36693

1 6712 Benjamin Road, Suite 100, Tampa, FL 33634

Phone: {912) 354-7858
Phone: (904) 878-3394
Phone: (305) 421-7400
Phone: (205) 666-6633
Phone: (813) 885-7427

Fax (912) 3520185
Fax (904) 878-9504
Fax (305) 421-2584
Fax (205) 666-6696
Fax (813) 885-7049

NMUMBER PROJECT NUMBER PROJECT NAME T : — —
RIX
) N %.QJ'\"}J :‘\'.\-3 (],')(_;.. I\‘L B‘ 074 TYPE REQUIRED ANALYSES a
1T NAME 7 T‘;’EL(E,PQION‘!’EIFAX NO./ r
j . G AC§ -CID[ [y X
relAPEn [HAEY UG 444 - (H0dplonTT /K D STANDARD TAT

‘MT ADDRESS 7 CITY, STATE, ZIP CODE

225 (MAGEIrL Pl S LEvEAaD 00 44i71

D EXPEDITED TAT *

REPORT DUE DATE

< -
IPLER(S) NAME(S) CLIENT PRDJECT MANAGER S S/ ,3\
‘7 E (’ G/3/S § 2,
L 0y (_oin A A
SAMPLING 7</S <
SAMPLE IDENTIFICATION 3
ATE | TIME /

NUMBER OF CONTAINERS SUBMITTED

1S MEES

* SUBJECT TO RUSH FEES

A

~)

():4s7

P3%

sl 1450

[2:07

(225 123D

19:1.9

SFid 1B L5

H-nb

?}/»lﬂEﬁ

B 345

LA

S O P O I N S B P

{103

11O Pa6R

&
=

Feel N
it uquo . (SIGNATURE) DATE TIME ~ | RECE! BV:(SIG%&TURE) DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME
e A ? Y ) . z 7 - — :
Z /7}( LC .G VATAUTIRY, %/%:’/ (o Sq 9200 | Hostyis— Sos |J7/20
FIVED BY: (§IGNATURE) DATE "TIME  |"RELINEUISHED BY: (SIGNATURE) " DATE TIME D'BY: (SIGNATURE) / DATE TIME
FOR SAVANNAH LABORATORY USE ONLY LABORATORY REMARKS
.Q/;yon LABORATORY BY: (SIGNATURE) /DATE TIME CUSTODY INTACT CUSTODY SEAL NO. S.L. LOG NO.
’ 2" .
T Aebvon_ oollp:ss | B (v 4y o2~

U

ORIGINAL


file:///BORATOHY

s SAVANNAH LABORATORIES
. & ENVIRONMENTAL SERVICES, INC.

ALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

% 5102 LaRoche Avenue, Savannah, GA 31404
2846 Industrial Plaza Drive, Tallahassee, FL 32301

{1 414 Southwest 12th Avenue, Deerfield Beach, Ft. 33442

] 900 Lakeside Drive, Mobile, AL 36693
[ 6712 Benjamin Road, Suite 100, Tampa, FL 33634

Phone: (312) 354-7858
Phone: (904) 878-3994
Phone: (305) 421-7400
Phons: (205) 666-6633
Phone: (813) 885-7427

Fax (912) 352-0165
Fax (904) 876-9504
Fax (305) 421-2584
Fax (205) 666-6696
Fax (813) 885-7049

NUMBER PROJECT NUMBER PROJECT NAME MATRIX i PAGE 5
c00m 105 (04 AR o AT REQUIRED ANALYSES pl Fz_
‘NT NAME TELEPHONE/FAX NO. p" a .
, . G 4,4 - ¢S4 3J
t A ARE ] HABT Aca-Cio]  [Ax Q{\' & ~N D STANDARD TAT
NT ADDRESS CITY, STATE, ZIP CODE & N/x/x O
. § < % /& /& W
P12 S oheGgen Bl CLEVELAWD , Ol 44 rfoo T/ D EXPEDITED TAT *
IPLER(S) NAME(S) CLIENT PROJECT MANAGER 00 $/S/I (e
C Poy C SIS/ % 5
LY Oy \.o) 9/, ~ N REPORT DUE DATE i‘&lﬂ"
SAMPLING SAMPLE IDENTIFICATION S )
ATE TIME NUMBER OF CONTAINERS SUBMITTED * SUBJECT TO RUSH FEES
Fre | T B -0 D :Y V
. [ i b
Sl 9107 K101 S W )(
14:5) - :
dig | B 1945 i A
N e / A
g 19285, P - 1H X X
. .. n
faz H-% 0 ¥ X
sk 12028, H-105% JS
.,/«',-2_ (Ml 'H -1S y
\
/‘)4\ l(; ™y H - \4 b X
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How to use this survey

Locate your area of interest on the ' ‘5

.l. "Index to Map Sheets" (page IV of r {

o« this publication).
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Map Unit
Symbol

W o0 ~JO &N

12B
12C
12D
12E
13B
13C
13D
13E
14B
16B
16C
16D
16E
17B
17¢C
17D
17E
21B
21C
22A
23B
25A
25B
25C
25D
28B
29B
29C
29D
29E
33B
33C
33E
38B
39B
39C
39D
43B
4417

(6)

(11B)

(19B)
(19C)

(41A) (43A)

Soil Survey Identification Legend

Calhoun County, Michigan
December 20, 1991

Field Name

Houghton muck

Adrian muck

Palms muck

Houghton muck, drained

Edwards muck

Martisco muck _

Coloma loamy sand, 0 to 6 percent slopes
Coloma loamy sand, 6 to 12 percent slopes
Coloma loamy sand, 12 to-18 percent slopes
Coloma loamy sand, 18 to 40 percent Slopes
Spinks loamy sand, 0 to 6 percent slopes
Spinks loamy sand, 6 to 12 percent slopes
Spinks loamy sand, 12 to 18 percent slopes
Spinks loamy sand, 18 to 40 percent slopes
Bronson sandy loam, 0 to 6 percent slopes
Oshtemo sandy loam, 0 to 6 percent slopes
Oshtemo sandy loam, 6 to 12 percent slopes
Oshtemo sandy loam, 12 to 18 percent slopes
Oshtemo sandy loam, 18 to 40 percent slopes
Boyer sandy loam, 0 to 6 percent slopes
Boyer sandy loam, 6 to 12 percent slopes
Boyer sandy loam, 12 to 18 percent slopes
Boyer sandy loam, 18 to 40 percent slopes
Leoni gravelly loam, 0 to 6 percent slopes
Leoni gravelly loam, 6 to 12 percent slopes
Dowagiac loam, 0 to 2 percent slopes

Hixton loam, 0 to 6 percent slopes
Kalamazoo loam, 0 to 2 percent slopes
Kalamazoo loam, 2 to 6 percent slopes
Kalamazoo loam, 6 to 12 percent slopes
Kalamazoo loam, 12 to 18 percent slopes
Elmdale sandy loam, 2 to 6 percent slopes
Hillsdale sandy loam, 0 to 6 percent slopes
Hillsdale sandy loam, 6 to 12 percent slopes
Hillsdale sandy loam, 12 to 18 percent slopes
Hillsdale sandy loam, 18 to 25 percent slopes
Riddles loam, 0 to 6 percent slopes

Riddles loam, 6 to 12 percent slopes
Riddles loam, 12 to 30 percent slopes
Glynwood loam, O to 6 percent slopes

Morley loam, 2 to 6 percent slopes

Morley loam, 6 to 12 percent slopes-

Morley loam, 12 to 18 percent slopes

Brady sandy loam, 1 to 4 percent slopes
Matherton loam, 0 to 3 percent slopes



Map Unit
Symbol

45A

46B
47B
53A
58B
61
62
63
64  (92)
65
66
72
73
78
82

83
84
85
90B
90cC
90D
95B

95C
96B

96C

96D

99
113B

113C

Field Name

Sleeth loam, 0 to 3 percent slopes

Crosier loam, 1 to 4 percent slopes

Teasdale sandy loam, 1 to 4 percent slopes
Kibbie loam, 0 to 2 :percent slopes

Blount loam, 1 to 4 percent.slopes

Glendora mucky sand (Algansee?)

Granby mucky loamy sand

Gilford sandy loam

Wallkill mucky loam

Sebewa loam

Sebewa loam, clay substratum

Barry mucky loam

Pella silt loam

Pewamo clay loam

Udipsamments and Udorthents, nearly level to
steep

Pits, sand and gravel

Histosols and Aquents, ponded :
Histosols and Fluvaquents, frequently flooded
Coloma - Boyer complex, 0 to 6 percent slopes
Coloma - Boyer complex, 6 to 12 percent slopes
Coloma - Boyer complex, 12 to 18 percent slopes
Urban land - Kalamazoo complex, O to 6 percent
slopes

Urban land - Kalamazoo complex, 6 to 12 percent
slopes

Urban land - Oshtemo complex, 0 to 6 percent
slopes

Urban land - Oshtemo complex, 6 to 12 percent
slopes

Urban land - Oshtemo complex, 12 to 18 percent
slopes - '

Urban land ‘

Urban land - Coloma complex, 0 to 6 percent
slopes

Urban land - Coloma complex, 6 to 12

percent slopes

d:\man.wp\oflegend.91
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AREA RECLAIM
CEMENTED PAN
COMPLEX SLOPE

CUTBANKS CAVE
DEEP TO WATER
DENSE LAYER

DEPTH TO ROCK
DROUGHTY
DUSTY

ERODES EASILY
EXCESS FINES

EXCESS HUMUS
FAST INTAKE
FAVORABLE
FLOODING
FROST ACTION
HARD TO PACK
LARGE STONES
LOW STRENGTH
NO WATER
PERCS SLOWLY
PIPING
PONDING
POOR FILTER
POOR OQUTLETS
ROOTING DEPTH
SEEPAGE
SHRINK~SWELL
SLOPE

SLOW INTAKE
SLOW REFILL
SMALL STONES
SOIL 3LOWING
TRIN LAYER
TOO CLAYEY
TOO SANDY
UNSTABLE FILL
WETNESS

USDA-SCS-MICH

PAGE 8 OF 8

EXYPLANATION OF REY PHBASES USED ON SOIL INTERPRETATION RECORDS

Explanation

An area difficult cto reclaim after the removal of soil for coustruction and ocher uses.
Cemented pan too close to surface.

Irregular or variable slope. Planning or constructing cerraces, diversions and vacter concrol measures on a complex
slope is difficule.,

The wvalls of excavations tend to cave in or slough.
Deep to permanent water cable during dry seasou.

A very firm, massive layer thact has & bulk density of more than 1.8 grams per cubic centimeter. Such a layer af-~
facts the ease of digging and can affect filling and campacting,

Bedrock too near to the surface for the specific use.
Soils hold too lictle vater for plants during dry periods.
Soil particles detach easily and cause dust.

Water erodes soil easily.

The soil contains too much silt and clay. The soil does not provide a source of gravel or sand for construction
purposes.,

Too much organic matter.

The rapid movement of water into the soil.

Features of the soil are favorable for the intended use.

Soil flooded by moving water from stream overflow or rumoff.

Freezing and thawing of soil moisture. Frost action can damage roads, buildings and other scructures.
Difficult to compact.

Rock fragments 3 inches or more across. Large stones adversely affect the specified use of the soil.
Not enough stremgth to adequately support the load.

Too deep to ground water.

The slow movement of water through the soil adversely affectiang the specified use.

Water may form tunnels ot pipelike cavities.

Standing watear on soils in closed depressions. The wacer can be removed only by percolation or evapotranspitation,
Becsuse of rapid permeability, the soil may not adequately filter effluent from a waste disposal system,
Difficult or expensive to install outlets for drainage.

Soil is thin over layer chat testricts root growth. -

Watar moves through soil too fast.

Soil expands significantly on wetting and shrinks on drying.

Slope is great enough that special practices are required to ensure satisfactory performance of the soil for a spe-
cific use.

Water infilrration restricted.

Ponds fill slowly because of re-cric:ed soil permeability.
Contains many rock fragments less than 3 inches in diameter.
Soil easily moved and deposited by wind.

lnadequate chickness of suitable soil.

Soil slipper§ and scicky when wet and slow to dry.

Soil soft and loose, droughty and low ia fertility.

Banks of fills likely to cave or slough.

Soil wet during period of use.

22738 3-86
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SOt L

HLRACS): 958, 97, 98, 99, 101, 103, 105, 100, 340, 148

TERRIC MEDISAPRISTS, SANOY OR SANDY-SKELETAL, MIXED, €UIC, MESIC

THE ADRIAN SERIES CONSISTS OF VERY RAINED S F N I1TS OF ORGANIC MATERIAL OVER SANDY SEDIMENTS N
ERIE VERY POCRLY 0 QILS FORMED IN OEPOS YER SANOY SEDIMENTS.

DEPRESSIONAL AREAS WITHIN LAKE PLAINS, TILL PLAIN
SUBSTRATUM IS GRAY MOTTLED SAND. SLOPES ARE 0 TO 2 PERCENT. MOST

S AND MORAINES

INTERPRETATIONS RECORD

ADRIAM SERIES

. THE SURFACE SOIL [S BLACK MUCK
AREAS ARE IN NATIVE VEGETATION,

— L ERTTES
XRROAC_XIR = URKIRAGE SCOPE
TEMPERATURE DAYS PRECIPITATION (f1) SkASS (PCT)
LY S TA “T30-1/0 - VU= TO0U U~Z
ES‘I’INAI’Q SGIL PROPERTIES
DEPTR ; FPRACT - + |PERCEN] TAC_LESS
C(IN.) USDA TEXTURE UMIPIED AASHTO >10 IN|3-10 IN{ THAM 3® PASSING S NO, |
PCT) 1(pPCT) {PCT)
“U=3R [ROLX 148 5 -
34-40(S, FS, GR-LS P, N A-2, A-3, A=) 0 0 80-100 40-100 30-80 0-3% | 2-10
DEPTRITTCOTD [PULAS- | WOIST B80CK = XVETTABLE SOTL SACTRITY CEC o, 10 mupm
CING)| LIMIT |TICITY DENSITY BILITY WATER CAPACITY! REACTION
1NOEX G/CM3) (IN/HR) CIN/IN) (PH) __|(MuNOS/CH) (ME/100G) | (PCT) | (PCT)
U-3% . -u.g "2 0.0 U.35-T. &9 Te1-7.3 - - - -
34-60 - NP 1.40-1, 6.0-20 0.03-90.08 5.6-8.4 - - 1- 0-1 -
DEPTRIURGARICT SARTRK: |ERUSIORIWING | SINU CORROSTVITY
(ING) "?;I:;RL Nggj#lil FACTORS {ERQD . fg”g;.
5 P R R R P o
34-60 - LM .15 ’
FLOCOTRG, WTGCH WATER TXoiz LENENTED PAN JEDRUCX SUBSTDENCE [HYD
TEETY XD TRATRS TR TRRSORESS 087 A i el 9529
T FREQUERCY 1 DURATION  [WORTAS .
VONE { T 1= T DI XPPERENT [ROV=-RKY] - >60 <= 33 [R70] _ AIGA
SARTTERY TRCILITIES “HRTERTAC
: - Y . PERCS SLUWLY POOR-WE TNESS
SEPTIC TANK
ABSORPTION ROADFILL
FIELDS
I SEVERE-SEEPKGE,EXCESS RUMUS, PCROTRG PROBASLE
SEWAGE
LAGOON SAND
AREAS B
" SEVERE-SEEPAGE . FORUTNG, TOU SAROY TRPRUGABLE-T00 SAROY
SANDFILL GRAVEL
(TRENCN)
SEVERE - SEEPAGE, PORUTRG. "POCR-EXCESS HUMOS, WE TRESS
SANITARY ) )
LANOFILL TOPSOIL
(AREA)
[ PUCR- SEEPALE, TOU SARDY, PUROTRG
DAILY ' WATER MANAGEMENT
COVER FOR <
LANDEILL POND
RESERVOIR
AREA
SUILDING SITE DEVELOPMENT
- “SEVERE-SEEPAGE,PIPING,POROING
SHALLOM ’ ’ EMBANKMENTS !
EXCAVATIONS OIXES AND
LEVEES .
SEVERE- SUBSIUES, PORUING, LUW STRERGIR. SEVERE-SLOW REFILL, COTSANKS CAVE"
OWELLINGS EXCAVATED
. WITHOUT PONDS
SASEMENTS AQUIFER FED
SEVERE - ;UBSIDES, PORUTAG PURUTRG, SUBSIDES, FRUST ACTIOR
OWELL INGS
WITH DRAINAGE
BASEMENTS . )
SEVERE-SUBSIDES, PONUING, LUV STRERGTA PORDTRG, SOTL SLONTRG, RUOTTIRG UEPYR
SMALL
CCMMERCTIAL ’ [RRIGATION
BUILDINGS
SEVERE-SUBSIUES,POROING, FROST XCTICN PORUTRG, 100 SARDY, SUTT 3CCWIRG
LOCAL . TERRACES
ROADS AND AND
STREETS ) DIVERSICNS
CAGNS, SEVERE-PORUIRG,EXCESS RUPUS. SEINESS, RU0T (NG JEPTH
LANDSCAP (NG GRASSED .
AND GOLF WATERWAYS
FAIRWAYS




M10173
ML? 7S): 90, 91, 96, 97, 98, 99, 103, 104, 105

REN

LWg, 1-91

SOl v INT

ACL(C CD[PSAMMENTS, MIXED, MESIC
T4 ALSANSEZ SERIES CONS{STS OF VERY DEEP, SOMEWHAT POORLY DRAINED SOILS FORMED [N SANDY ALLUVIUM ON BOTTCMLANDS.

ERPRET A

LY N 2 NS v~ v -

TH

LAYER (S VERY OARK GRAYISH 3ROWN {QAMY SAND 10 [NCHES THICK. THE SUBSTRATUM [S GRAYISH 3ROWN, 3RCWN AND YERY

3

SURF* ™
SRA JWON FINE SAND AND SAND. SLOPES RANGE FROM O TG 4 PERCENT. MQST AREAS ARE USED FOR WOODLAND OR PASTURELAND.
' CANUSCAFS _AND WATE PRCPERTIES '
SNRLALU <% =x0orT rxXEz ANNUAD cL=VAl [CN UKATNAGUE S.-rs
| TEMPEIATURE DAYS PRECIPITATION (FT) CLASS (207)
l - oy 10U 18U 25+ 50 QUU-YUY SF - H
ESTIMATED SOIL PROPERTIES
OEFTH FRACT. [FRAGT. |FERGENT OF MATERTAC CESS TIXT
(IN.) USDA TEXTURE UNIFIED AASHTO >10 IN{3-10 IN] THAN 3* PASSING SIEVE NO.
(PCTY l(PCT) T ] 10 [ %0 1 200 _i(PCT)
0-10(s0! Fst ' 3 A-5-4 ] g | 100 100 40-00 39-83 | 5-13
-10(SL, FSL SM, SC-SM, ML, CL-ML{A-2-4,6 A-4 . - -

0-10S, "FS SM, SP-SM’ A-%, A-2-4 9 0 100 100 50-70 "5-15 | 0-10
10-40|SR-S-L SM, SP-SM A-3, A-2-4 0 0 100 100 50-80 5-35 | 0-18
Lev¥iN JLUTU T PLAS - ~MOTST SUCK. PERMEA- AVATLABLE SUIL SALINITT SAK Lel CALUS GTPSCH
CINJY LIMIT (TICITY DENSITY BILITY WATER CAPACITY| REACTION

INDEX (G/CM3) (IN/HR) CINZIN) (PH) (MMHOS/CM) (ME/100G)Y| (PCT) | (PCT)

T-T0T <J5  |NP-7 ~T1.35-1.90 5.0-20 U.T0-0.12 | %.3-7.8 - - T-10 0 -

0-10] <25 (NP-7 1.35-1.50 2.0-6.0 .12-0.14 4.5-7.8 - - 6-15 - -

Q-10 - NP 1.35-1.50 6.0-20 0.05-0.07 4,5-7.8 - - 3-10 - -
10-60 - NP 1.40-1.65 6.0-20 0.05-0.1 4.5-8.4 - - 1-4 - -
OEPTRT [ SARINK= CURROSTVITY
(IN.)MATTER SWELL {FACTORS|ERQD.| ERQD.

(PCT) !POTENTIAL| X [ T IGROUP| INDEX |“STEEL _CUNCREIE

J=T0 L6 - LUW REAE] r4 1% LUW 1 LUW

2-10] 2-4 LOW 261 5 3 86

0-10 JEA LoW 1515 1 220
10-60 0-.5 LOW 17
|
i 1 1!

i TTCCOTING HIGH WATER TABLE CEMENTED PEN JEDROCR SUBSICENCE 1370 rO=d L
] —XTRD | DEPTR|FARDNESS[DEPTH JRARDNESS INIT. | TCIAL | GRP! FRCST
FYES (FT) CIN) (IN) (INY [CIN) | aCTiCON
| CoPMON 1 WAV . 0-Z2. UTAPPARERT - - >80 - I MCUERA =
= SANTTARY FACILITIES VMATERTAC
| - ) B FILTER TAIR-WETNESS :
ISt = TanK ‘
|"ae ~Tiow ROADFILL
| Teizios |
T seuac TSCJERE-SEEPAGE , FLCCUTNG, JETNESS PRUBRBLE
; SSWAGE |
I LAGCON | SAND
| 3ReAs ; )
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| .
CANOFILL GRAVEL
(TRENCH)
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LANDFILL TOPSOIL
(AREA)
, “UOR-Sezrake, 100 SANDY,WETRESS
PooooaLY ) WATER MANAGEMENT
, COVER #CR SEVEXE~>cePAlR
i LANDFILL POND
i . RESERVOIR
AREA
JUILDING SITE OEVELOPMENT
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EXCAVATIONS DIKES AND
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DWELLINGS EXCAVATED
W THOUT PONDS
3ASEMENTS AQUIFER FED
SCVERE-TLOCDING, WETNESS U=3%: FLUCDTVG, oJ 5ANKS CAVE
JWELLINGS 3+%: FLOODING,SLOPE,CUTBANKS CAVE
4{TH DRAINAGE i
3ASEMENTS i
T SCVERE-FLCCUING,WETNESS U-3%: WEINESS,DROUGATY
LL | 3+%: SLOPE,WENESS,DROUGHTY
| . cacial | IRRIGATION | °
PO3UILDINGS
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M10035 SOl L INTERPRETATIOQONS RECORD

MLRA(S): 97, 98, 99, 111, 958 , BARRY SERIES
REV. (w8, 3-
TYPIC ARGIAQUOLLS, FINE-LOAMY, MIXED, MESIC

THE BARRY SERIES CONSISTS OF POORLY ORAINED SOILS FORMED [N _CALCAREQUS SANDY LOAM GLACIAL TILL ON NEARLY LEVEL PARTS AND
IN DEPRESSIONS OF TILL PLAINS AND MORAINES. THE SURFACE LAYER IS VERY DARK GRAY LOAM 17 INCHES THICK, THE SUBSOIL IS
GRAY ANO GRAYISH BROWN MOTTLED LOAM AND SANDY CLAY LOAM 25 INCHES THICK. THE SUBSTRATUM [S 8ROWN MOTTLED SANOY LOAM.
SLOPES RANGE FROM O TO 3 PERCENT. MOST AREAS ARE USED FOR CROPLAND.

ESTIMAY TIES (X)
- T o e e o, | LY [
(IN.) USDA TEXTURE UNIFIED AASHTO ?pcn W’ﬁ?&;‘ — AP
g-11]C, SIL . L, GL- LMY U-3 |90-100 /9-100 /0 - . -
9-111s, “Fst SM, SM-SC, ML, CL-ML|A-4, A-2-4, A-1-8 0-3 [90-100 75-100 45-8% 20-55 | <30 |NP-10
11-344L, "SCL, SL " ISC, CL A-8, A-2-6 0-3 |90-100 78-100 45-95 20-7% | 25-38 |10-15
36-60|sL, FsC, L SM, SC, M, CL A6, A-2-4, A-1-8 0-3 |90-100 75-100 45-9% 20-7% <30 |NP-10
PERRER-— T XVATCABCE T —SOTC T SACINTTY = TEROSTORTWTRD TORTANTC Y
C(INO{(PCTY| DENSITY | BILITY ~ |WATER CAPACITY[REACTION|(MMNOS/CM){ SWELL |FACTORS|ERCD. MATTER
(G/CM3) | (IN/HR) (IN/IN) (PH) POTENTIA T—T'gggt‘w (PET) M
U-11] 3-1811.20-1./0 | J.8°2.0 | U.20-0.22 Be1-7.8 - | . S -7 T
2-11| 5-18/1.40-1.70 | 2.0-6.0 0.13-0.17 |6.1-7.8 - LOW .20] 5 3 47
11-36{18-25{1.560-1.70 | 0.5-2.0 0.14-0.19 [4.1-7.8 - Lo .28
36-601 5-18|1.40-1.70 | 2.0-6.0 210-0.17  [7.4-8.4 - Low 28
" 13 BC CEMENTED PAR 'SUBSTDENCE . POUTERT'C
- TLoaTRG T~ TR —T FOEFTH [RARDRESS T FWTT-TTOTAC|GRP{ FROST
TREQUENCY | UURKTION TPORTAS. | (FT) (N (IN) W) N ACTION
_SURE I N +T-TUTX g : 172) : B0 AIGH
SANITARY FACILITIES CONSTRUCTION MATERIAL
SEPTIC TANK
ABSCRPTION ROADFILL
FIELDS -
—SEVERE-SEEPAGE , FORUTRG™ “TRPROUBABCE-EXCESS FINES
SEWAGE
LAGOON SAND
AREAS . _
—SEVERE-SEEPAGE, PONDTRG ™ TRPRUBKBCE-EXCESS FINES
SANITARY - .
LANODFILL . GRAVEL
(TRENCH)
SANITARY -
LANDFILL TOPSOIL
(AREA)
PUCH=PORDTRG
DAILY WATER MANAGEMENT
COVER FOR . — =
LANDFILL POND
RESERVOIR
AREA
BUILDING SITE DEVELOPMENT :
SEVERE- ] SEVERE-THIN CAVER,PORDING
SHALLOW EMBANKMENTS
EXCAVATIONS O1KES AND
) LEVEES
SEVERE-PORUING WOOERATE-SLOW REFILL
OMELL INGS EXCAVATED
WITHOUT PONDS
SASEMENTS AQUIFER FED
SEVERE-PURUTRG ’
DWELL INGS
WITH DRAINAGE
3ASEMENTS :
~ | SEVERE-FCRUIRG T, SIL: PORDIRG
SMALL s(,FSL: PONDING,SOIL BLOWING
COMMERCIAL IRRIGATION . _
3UILDINGS )
SEVERE-PORUIRG, FROST ACTION. T,51C: PONUING
LOCAL TERRACES SL,FSL: PONDING,SOIL SLOWING
ROADS AND . AND
STREETS OIVERSIONS
—TRWNS | SEVERE-FORDTNG WETRESS
LANDSCAP ING GRASSED
AND GOLF WATERWAYS
FAIRMAYS
YEGIGNAC INTERPRETATIONS



http://IJ.7U-U.1J

[L0014

SOl t

MLRACS): 95B, 97, 98, 99, 108, 110, 111

REV. J
AERIC

WS, 5-
OCHRAQUALFS, FINE, ILLITIC, MESIC

THE BLOUNT SERIES CONSISTS QF SOMEWHAT POORLY ORAINED SOILS FORMED IN_GLACIAL
LOAM 7 INCHES THICK. THE SUBSURFACE LAYER [S GRAYISH SROWN SILT LOAM 3 INCHES
SROWN, YELLOWISH SROWN AND LIGHT BROWNISH GRAY SILTY CLAY LOAM AND SILTY CLAY

INTERPRETATIONS RECORD

SLOUNT SERIES

LL. THE SURFACE LAYER [S DARK GRAY SILT
ICX. THE SUBSOIL IS LIGHT YELLOWISH

T1
TH
22 [NCHES THICK. THE SUBSTRATUM [S LIGHT

YELLOWISH BROWN SILTY CLAY LOAM. SLOPE RANGES FROM O TO 7 PERCENT. AREAS ARE USED FOR CROPLAND

ESTTMRTED SOTC PROPERTIES
DEPTH TRA MATERTAL _LESS TOUTY 3
(IN.) USDA TEXTURE UNIFLED AASHTO zgc% THAN 3% PASSING SIEVE NO. | LIMIT Hggy
U-TO[SIC, T TC LE:- P U-9 [93-100 73~ - 95 | &-%0 |.3-¢0
9-10{s1cl cL A-6, A-7 9-5 [95-100 95-100 90-160 80-98 { 30-45 (15-25
- a: A A3 5.3 |332100 30-100 30-09 79-90 | 35-33 |15-30
- ' L, CH, ML, MM A-6, A- - - - - - - -
32-601S1CL, CL ~ et A-6: A-7 0-10|90-100 90-100 30-100 70-90 | 30-45 |10-25
CEPTHICLAY FPERNER. ] E SOIT SALINTTY = JERUSIUN] TORGARTC CORROSTIVITY
CIN.){(PCT)| DENSITY BILITY WATER CAPACITY |REACTION|(MMNOS/CM)| SWEL FACTORS { ERCD. {MATTER
(G/CM3 IN/HR IN/IN) (PH) POTENTIAL "X Y ﬂ%_LIP (PCT)
0-T0T22-27 119‘1'2‘5‘. ~T. ‘6"‘5%‘&_ . .20-U.2% .3 - gt 33 2-3 |
0-10127-3011.40-1.60 | 0.2-0.68 0.18-0.22 5.1-7.3 - MODERATE |.43] 3 7 2-3
10-25(35-50(1.40-1.70 (0.06-0.5 0.12-0.19 4.5-6.5 - MODERATE .43
25-32127-3811.50-1.70 |0.06-0.% 0.12-90.19 6.1-7.8 - MODERATE | .43
32-60(27-38|1.50-1.85 }0.06~0.6 08.07-0.10 7.4-8.4 - MODERATE .43
FLOOUTRG. AIGH WATER TABC TED PAR EDROCK RYU{POTERT L
mmmmm- "TNIT. | TOTAL|GRP] FROST
3 {FT) 1N) (IN) (IN) _{C(IN) ACT ION
WORE___— 1 .0-3.0 < - >80 - o ;111
SANITARY FACILITIES CONSTRUCTION MATERIAL
- Y oL -
SEPTIC TANK
ABSORPTION ROADFILL
FIELDS
[ SEVERE-WETRESS TRPROBREBLE-EXCESS FINES
SEWAGE
LAGOON SAND
AREAS
SEVERE-WETRESS TMPRUBKOBLE-EXCESS FINES
SANITARY
LANDFILL GRAVEL
(TRENCH)
SEVERE-WETRESS “POOR- 100 CLAYEY
SANITARY
LANDFILL : TOPSOIL
(AREA) -
POOR-WETRESS
DAILY WATER NMANAGEMENT
COVER FOR U-3%: SLIGHT o
LANDFILL POND 3-7%; MODERATE-SLOPE
RESERVOIR
AREA
SUILDING SITE O OPMENT
—mm:sr—ML—~ WOERATE-PIPTNG, RETHESS
SHALLOW EMBANKMENTS
EXCAVATIONS OIKES AND
LEVEES
SEVERE-RETNESS SEVERE-RU WATER
DWELL INGS EXCAVATED
Wi THOUT PONOS
BASEMENTS AGUIFER FED
T SEVERE-WETNESS PEELH
DWELL INGS 3+X: PERCS SLOULY,#ROST ACTION, SLOPE
WITH DRAINAGE ' )
JASEMENTS
~SEVERETWETNESS T TXT ETRESS, PERCS STOWCY
SMALL 3+%: SLOPE, WETNESS, PERCS SLOWLY
COMMERCI AL IRRIGATION
3UILDINGS
[ SEVERE-LOW STRENGTR, FRUST ACTTOR™ ERCOES =ASILY,WETNESS,PERCS SLOWC!
LOGAL TERRACES
ROADS AND AND
STREETS DIVERSIONS
AWNS T WOUERATE-WETRESS WETRESS,ERODES TASILY, RUUTING UEPTR
LANDSCAP NG GRASSED '
AND GOLF WATERWAYS
FAIRWAYS
REGIONAL INTERPRETATICNS




M10032 $SOIL INTERPRETATIQONS RECORD

MLRACS): 90, 91, 9%A, 958, 96, 97, 58, 99, 111 BOYER SERIES
REV. Lwd, 2-89

TYPIC HAPLUDALFS, COARSE-LOAMY, MIXED, MESIC

THE BOYER SERIES CONSISTS OF WELL ORAINED SOILS FORMED [N L AND SANOY GLACIOFLUVIAL DEPOSITS OM OUTWASH PLAINS

QAMY
VALLEY TRAINS, DELTAS AND MORAINES. THE SURFACE LAYER IS DARK GRAYISH BROWM LOAMY SAND

7 INCHES THICK. THE SUBSURFACE
LAYER [S DROWN LOAMY SAMD 5 INCNES THICK. THE SUBSOIL [S YELLOMISH BROWM %om NCHE

HES AND OARK 3SROWM

SANDY LOAM AND SANDY CLAY LOAM IN LOMER 16 INCHES. THE SUBSTRATUN [S GRAYISH BROWM GRAVEL AMD COARSE SANO. SLOPES RANGE
FROM 0 TQ SO PERCENT. T _AREAS ARE U FOR CROPLANOD .
TED_SUTC PROPERTTES X
CiNe) A TEXTURE 0 3 In| THAN 3% PA SIEVE W0, | LIMIT |TICITY
N >
C(iN.) s, UMIFIED MSH >3 0| _THAN g Ticiy
Q-7 |LS, CF3 N, SP- N R~Z, R*7 - - - . ] <eVU .
9-7 |st, FsL M, SM-SC A-2) A4, A1 0-5 |90-100 78-98 45-88 20-50 | <25 |[we-7
-7 IL CL-ML, ML, SN, SH-3C|A-6 0-5 [(90-100 75-95 65-9% &5-75 <25 (NP-7
7-18|L3, GR-LS, FSL SN, SM-SC, M., CL-M, A-%. Asd, A-1-8 0-5 |85-100 &0-9% 30-83% 12-;; <20 |Wp-é
18-34(SL, L, GR-SCL SC, SM-SC, CL, CL-ML|A~2) A-4, A-1-8. 0-5 |80-100 40-95 35-90 1$- 20-30 | 5-10
34-601GR-S SP._SP-SH._ GP, GP- - s 0-10{40-9% 30- -60 0-10 - NP
EHTLCUT" o LL”E.L = TvITY
(1IN [(PCTY 25!3!1"( ukxn rsl‘!n%::cxn Iucr(";u (MOS/C) u%"x'A Fﬂm ERCD. Mmg
U7 | 0- O35 Y. "&"'UIYU'L' - —U‘S'UBW.I 5073 = Ec'ér" Y7 RTE LEEEE
0-7 | 5-15(1.30-1.40 | 2.0-6.0 0.11-0.1 §.6-7.3 - LoW 26 .53
8-7 | 7-15{1.30-1.80 | 2.0-6.0 0.15-0.18 |5.6-7.3 - Low 32 .5-3
7-18{ 2-15{1.30-1.80 | 2.0-6.0 0.08-0.16 5.6-7.3 - LOW 17
18-34:10-18}1.35-1.460 | 2.0-6.0 0.11-0.13 5.6-7.83 . LOW 26
34-60]| 0-10]1.60-1.55 >20 0.02-0.06  [7.4-8.4 - LOM .10
FU CENENTED PAR [SOSSTDERCE |AYD
“YREGUENCY T~ DURKTION —TRONTRS-| (FT) (N (IN) (N 1INy~ GRP1 RS
4
— ROKE 1 1 5.0 - >S50 -
SANITARY FACILITIES CONSTRUCTION MAT
“7-T5%X: Q U= T5%:
SEPTIC TANK | 15+X: SEVERE-POOR FILTER, SLOPE 15-25%: FAIR-SLOPE
ABSORPTION -ROADPILL 25+%: POOR-SLOPE
FIELDS
—— :
T U=7XT SEVERE-SEEPRGE
SEWAGE 7+X: SEVERE-SEEPAGE, SLOPE
LAGOON SAND
AREAS
U= 15X SEVERE-SEEPAGE, TOU SAWOY PRUBABLE
SANITARY | 1S+X: SEVERE-SEEPAGE,SLOPE,TOD SANDY
LANDFILL GRAVEL
(TRENCH)
~OU-T5X: SEVERE-SEEPALE U-TSX: POOR-SHALL STURES, AREX WECLLIN.
SANITARY 15+%: SEVERE-SEEPAGE, SLOPE 15+X: POOR-SMALL STONES,AREA RECLAIM, SLOPE
LANOFILL TOPSOIL
(AREA)
- POOR=-SEEPRGE, TOU SARUY, SRACL STORES
DAILY - JATER MANAGEMENT
COVER " Fom ——eerrg R
LANDFILL POND 8+X: SEVERE-SEEPAGE, SLOPE
RESERVOIR
AREA
SUILDING SITE OEVELOPMENT
= 15%: - SEVERE- SEEPAGE
SHALLOM 15+%: SEVERE-CUTBANKS CAVE, SLOPE EMBANKNENTS
EXCAVAT IONS DIXES AND
LEVEES
~BXY SUIGAT " -
DWELLINGS | 8-15X: MCDERATE-SLOPE EXCAVATED
WITHOUT 1%5+%: SEVERE-SLOPE PONDS
BASEMENTS AGUIFER FED
T-3XT SCIGAT DEEF TU WRTER
DWELL INGS 8-15%: MODERATE-SLOPE
WITH 15+%: SEVERE-SLOPE ORAINAGE
BASEMENTS
U-%%: SCIGAT U-3% SC,7SL,L: UROOGATY
SMALL 4-8%: MODERATE-SLOPE 3eX S, FSL, L: SLOPE,ORQUGHTY
CCMMERCIAL | 3+%: SEVERE-SLOPE TRRIGATION | 0-3% LS, FS: OROUGHTY, FAST [NTAKE
3UILDINGS 3+X LS,LFS: SLOPE,DROUGHTY,FAST INTAKE
U=BX: SLIGAT T-8X L: 100 SAR0Y
LOCAL 8-15X: MODERATE-SLOPE TERRACES 8+% L: SLOPE, TOD SANOY
ROAQS ANO 15+%: SEVERE-SLOPE AND 0-8% LS,LFS,SL,FSL: TOO SANDY, SOIL SLOWING
STREETS _ DIVERSIONS | 8+X LS,(FS,§L FSL: SLOPE,TOO $ANDY,
sorL 8L owing
" CAWNS, | 0-3X! WUERXTE-UROIGRTY U-B8R:
LANOSCAP (NG | 3-15%: MODERATE-DROUGHTY,SLOPE GRASSED 8+%: SLOPE,DROUGHTY
AND GOLF 15+X: SEVERE-SLOPE WATERWAYS
FAIRWAYS .
REGIONAL TRTERPRETATIUNS




M10025 SOIL INTERPRETATIONS RECORD

MLRA(S): 97, 98, 99, 104, 105, 108, 111 BRADY SERIES
REV. (W8, 1- -89

AQUOLLIC' HAPLUDALFS, COARSE- LOAMY, MIXED, MESIC

THE BRADY SERIES CONSISTS OF SOMEWHNAT POCRLY ORAINED SOILS FORMED [N SANOY GLACIOFLUV!AL DEPOSITS ON CUTWASN PLAXFAés

- VALLEY TRAINS AND LAKE PLAINS. THE SURFACE LAYER IS VERY DARK GRAYISH BROWN SAND QM [NCHES THICX. THE SUBSUR

LAYER [S GRAYISH BROWM SANDY LOAM 4 [NCHES THICK. THE MOTTLED SUBSOIL (S BROWN SA LOAM [N UPPER 10 H‘CﬂES OARK
YELLOWISH SROWN SANDY LOAM IN NEXT 14 [NCHES AND DARK BROWN LOAMY SAND IN LOWER 19 lNCHES. THE SUBSTRATUM S 3ROWN

MOTTLED GRAVELLY COARSE SAND. SLOPES RANGE FROM O TO 6 PERCENT. CROPLAND IS THE use.
———_—J'mmmmmr-
DEPTH FRACT " OF RATERTAC CESS 198 1)1 =
(IN.) USDA TEXTURE UNIFIED ) AASHTO >g&§ THAM 3% PASSING SI .| LINtT {Eéx"
-U"g—'. 'g[' . - Y - X~Z, g -
9-9 |t, SIL ML, CL-ML, SN, SM-SClA-4 Np-7
2-9 |L§, LFS SM, SN-SC, 3P-oN A1 NP-7
9-37{SL, SCL, GR-SL M, SC, W, A-2, wp-15
32.23 &ats>tcos. o & g'sas"g' o chlas ”;61'0
DEPTH] - L"!ﬁrf 1904
CIN.)|CPCTY| DENSITY | BILITY  |WATER CAPAGITY|REACT
(G/CM3) (IN/HR) (INZIN) (PH) m
U=y &=121T,52°71.00 Z2.U-9.U V. 12-U, 19 e il
0-9 | ?-15|1.35-1.55 | 2.0-6.0 0.20-0.22 5.1-7.
0-9 | 2-15{1.35-1.55 | 4.0-20 0.08-0.12 {5.1-7.
9-371 5-22/1.35-1.55 | 2.0-4.0 0.12-0.17 [5.1-6.
3i-30] 3-3011:2300:30 | 20580 | §:330:08 13k
- - o . b d U, Ub <O~9.
- F >H_WATER TABL
h FROST
1‘%@@ {FT) ACTION
NORE" T.0-3. 01X AIGA
SANITARY FACILITIES
SEPTIC TANK
ABSCRPTION ROADFILL
FIELDS
[ SEVERE-SEEPAGE, WETRESS “PROBABLE
SEWAGE
LAGOON SAND
AREAS _
~SEVERE-SEEFAGE, WETNESS PROSABLE
SANITARY
LANDFILL : GRAVEL
(TRENCH) .
[ SEVERE-SEEPAGE, WETNESY POOR-SRALL STURES
SANTTARY
LANOFILL TOPSOIL
(AREA) -
I POOR-RETNESS, THIN TXTER
DAILY . WATER MAMAGEMENT .
COVER FOR . mrsszmz—ﬁ
CANDF1LL POND
RESERVOIR
AREA
BUILDING SITE DEVELOPMENT
I~ SEVERE-CUTBANKS CAVE,WETNESS SEVERE-PIPIRG, WETNESS
SHALLOW | EMBANKMENTS
EXCAVAT IONS . DIKES AND
LEVEES
] SEVERE-WETRESS ~SEVERE-CUTBARKS CXVE
DWELL INGS EXCAVATED
WITHOUT PONDS
BASEMENTS AQUIFER FED
( SEVERE-WETRESS U-3X%7 FROST ACTION
oueu.mcs 3+X: FROST ACTION,SLOPE
ORAINAGE
aAsznsnrs
SEVERE-WETNESS =3% SC.FSC,0 T WEINESS
SMALL 30: st Fst L §7L;° SLGPE LETNESS
CCMMERC AL | IRRIGATION L8, LFS: WETNESS, FAST INTAKE
BUILDINGS . s.x LS,LFS: SLOPE,WEtNESS,FAST INTAKE
SEVERE-FRUST XCTTCHW ' T STTT WETRESS
LOCAL TERRACES | SL,FSL,LS,LFS: WETNESS,SOIL SLOWING
ROADS AND AND
STREETS DIVERSIONS
—TRWNY [ PODERKTE-NETRESS WETRESS
LANOSCAP NG GRASSED | = .
AND GOLF WATERWAYS
FAIRWAYTS .
TEGTONAL TRTERPRETATIONS




M10060

MLRA(S): 97
REV. LW8

SOt L

98, 99, 111
11-87

AQUIC HAPLUDALFS, COARSE-LOAMY, MIXED, MESIC
THE 3RONSON SERIES CONSISTS OF MODERATELY WELL ORA[NED SOILS FORMED [N LOAMY ANO SANOY GLACIOFLUVIAL OEPOSITS ON QUTWASH

PLAINS, VALLEY TRAINS AND MORAINES. THE SURFACE

INTERPRETATIOQONS RECORD

BRONSON SERIES

LAYER 1S VERY DARK GRAYISH BROWN SANDY LOAM 9 INCHES THICK. THE

SUBSURFACE LAYER S YELLOWISH SROWN SANDY LOAM 11 [NCHES THICX. THE SUBSOIL [S STRONG GROWN SANDY LOAM [N UPPER 9
INCHES, STRONG BROWM MOTTLED SANDY CLAY LOAM [N NEXT 14 INCHES, AND YELLOWISH BROWN MOTTLED LOAMY SANO [N LOWER 13

NCHES. THE SUBSTRATUM [S PALE SROWN SAND. SLOPES RANGE FROM O TO 7 PERCENT, MOST AREAS ARE USED FOR CROPLAND.
— —
UEPTH FRACT UF RATERTAL LESS LIWJID -
(IN.) USDA TEXTURE UNIFIED AASNTO zg&yg THAN ’!' PAssing sx# NO. | LIMIT Lx‘gxar(v
U-2015C SH, SR-3C -2, k% 7-3 ;; - - =% | <2 -
-0-20|LS SM, SP-SM, SM-SC A2, A- 0-5 |9%-100 90-1Q0 45-75 10-30 <S5 |NP-7
20-43{SL, SCL, GR-SL SC, SM-SC A2, A-4, A-6, A-1 0-5 180-9% 640-90 35-8% 20-50 | 20-30 | 4-11%
63-56{LS, GR-LS M, SP-SM A-2, A-1 0-5 |80-9% 60-90 30-70 10-25 <20 [NP-4
56-60(S, GR-S, GRV-S SP, GP, SP-SM, GP-GM{A-1) A-2, A-3 0-10(|40-90 35-85 20-60 0-10 - NP
DEPTHICLAY [ PERMEA- | AVAILABLE SACINTTY sﬂlml*_ TORGARIC CORROSTIVITY
(IN.)[(PCT)| DENSITY 8ILITY WATER CAPACITY|REACTION{(MMHOS/CM)| SWELL |FACTORS|ERQD.{MATTER
(G/CNSE (IN/HR) (INZIN) (PH) POTENTIAL] X T T |GROUP| (PCT) |TSTEEL JCURCREJE
U-201 2-19(71.30-7. 2.3°5.0 0. 13-0. 19 73 g oW ol & T-3 TOW___ |WOOERATE
0-20] 2-1211.30-1.80 | 6.0-20 0.10-0.12 5.1-7.3 - LOW 71 4 2 .5-3
20-63110-20|1.35-1.40 | 2.0-4.0 0.12-0.18 5.1-7.3 - LOoM .26
43-561 0-1011.35-1.40 (| 6.0-20 0.06-0.08 5.1-7.3 - Lo A7
56-60) 0-5 .50-1.65 | 6.0-20 0.02-0.04 7.6-8.4 - LOoW .10
FTOED TCR SATER THET CERERTED PR STOROCY ——TSUSSITENTE
“ummmwesr RTT. [TOTAC|GRP{ FROST
T TREGOERCY | DURKIION _ [FORTRS | (FT) IN) (IN) (IN) 1(IN) ACTION
WORE N . 14.0-35.5 - - >&U 2 ) AIGH.
SANITARY FACILITIE CONSTRUCT ION MATERIAL
W"—L— rm-msr‘*
SEPTIC TANK :
ABSORPTION ROADFILL
FI1ELDS
[ SEVERE-SEEPAGE, WE TNESS PROBABLE
SEWAGE
LAGOON SAND
AREAS
I SEVERE-SEEPAGE,WETRESS PRUBABLE
SANITARY o
LANDFILL GRAVEL
(TRENCH) .
|~ SEVERE-SEEPAGE,WETNESS. POOR-SRALL STONES, XREX RECLAIN —
SAN[TARY
LANDFILL . TOPSOIL
(AREA)
“FUOOR-THIR LATER
DAILY WATER MANAGEMENT
COVER FOR —— =
LANDFILL POND
RESERVOIR
AREA
BUILDING SITE DEVELOPMENT
- s 14 ; SEVERE-TRIN CAYER
SHALLOW ' EMBANKMENTS :
EXCAVATIONS OIKES AND
-LEVEES
m SEVERE-CUTBARKS CAVE
DWELL INGS - EXCAVATED
WITHOUT PONDS
SASEMENTS AGUIFER FED
SEVERE-WE INESS U-3&: TROST AC!IUN,CUTBARKS CAVE
OWELL INGS 3+X: FROST ACTION,SLOPE,CUTBANKS CAVE
WITH ORAINAGE
SASEMENTS
U-%%: WOERATE-WETRESS J-3% SL:
SMALL 4-T%: MODERATE-WETNESS,SLOPE 3+% SL: SLOPE HE‘(’NESS,SOIL SLOWING
COMMERCIAL IRRIGATION | 0-3% LS: WETNESS,FAST INTAKE,SOIL SLOWING
_BUILDINGS 3+% LS: SLOPE,WETNESS,FAST [NTAKE
SEVERE-FRUST ACTION WEINESS, SOIL SLOWING
LOCAL TERRACES
0ADS AND AND
STREETS DIVERSIONS
CAWNS SCIGRT TAVCORABLE
LANDSCAP NG GRASSED
AND GOLF WATERWAYS
FAIRWAYS
JEGICNAC (NTERPRNETATICNS




w10181

MLRA(S): 91
REV, DEJ FLA

S0

97, 98, 95A, 958

ALFIC UDIPSAMMENTS, MIXED, MESIC

THE COLOMA SERIES CONSISTS OF EXCESSIVELY DRAINED SOILS FORMED [N SANDY DRIFT OM UPLANDS,
THE SUBSURFACE LAYER IS DARK BROWN AND STRONG BRUUI SAND 35 INCHES THICX.

3ROWN LOAMY SAND & INCHES THIC
™ R X TO 45 PERCENT. AREAS ARE USED FOR

LAYER [S LIGHT 3ROWN SANO WITH THIN STRATA OF 3ROWN LCAMY SAND. SLOPES RANGE FROM 0

Iy

INTERPRETATIONS RECORD

COLOMA SERIES

THE SURFACE LAYER (S
THE N

VERY OARK
NEXT

WOODOLAND, AND PASTURELAND. .
2y LMA RITES (A)
JEPTH FRACT [PERCENY OF WATERTAL LESS TIQUID |PLAS-
CIN.) USDA TEXTURE UNIFIED AASHTO ?cx"? THAN 3" PASSING SIEVE NO. | LIMIT Hgé;Y
: (
T-% L3 1. 3 X2, A% T8 =100 75-100 30-90  139-50 - .
0-4 |S SP, SM, SP-SM A-2, A-3 0-8 |7§-100 75-100 50-70 2-15 - NP
4-391s, LS SP, SM, SP-SM A-2, A-} 0-8 |75-100 75-10C 50-7% 2-30 - NP
39-50|SR-S-SL SP, SM, SP-SM A-2. A-3, A-4 0-3 |75-100 75-100 50-100 2-40 - NP
UEPTHICCAY - AVATCABLE SACIRTTY = JERUSION| TURGANIC CTORROSTVOYY
(IN.)|(PCTY| OENSITY BILITY WATER CAPACITY|REACTION|(MMHOS/CM)| SWELL |FACTORS|EROD. (MATTER
_(G/CM3) (IN/HR) (IN/IN) (PH) POTENTIAL "X T T [GROUP{ (PCT) ‘m
-6 | 2- . 32-1.09 5.0-20 U. ~U ‘IZ . 0-7.3 - oW ol b <1 0.0
9-4 | 0-10(1.35-1.65 | 6.0-20 .05-0 4.5-7.3 - LOW .151 S 1 <1
4-39{ 0-10(1.35-1.45 46.0-20 g5-0 2 4.5-6.5 - LOw 15
39-60| 2-1211.50-1.65 6.0-20 3 8 4.5-6.0 - LOW .15
FLOOUING AIGR_WATER TABL CEMENTED PAR E [SUBSIVENCE |AVU | POTENT &
" XIND [WORTHS (UEPTH|RARDRESS|UEPTH |HARONESS|INTT.|TOTAL{GRP| FROST
T FREUCERTY | OURATION _ _[MONTHS | (FT) (IN) (IN) (IN) (CIND ACTION
NORE 1 L >5.0_ - >50 3 X TCW
SAN[TARY FAClLlTXES CONSTRUCT ION MATERIAL
U-1o%:
SEPTIC TANK 15.7:- " SEVERE- POOR FILTER SLOPE 15-25%: FAIR-SLOPE
ABSORPTION ROADFILL 25+X: POOR-SLOPE
- FIELDS ;
<7%: SEVERE-SEEPAGE PRUBABLE
SEWAGE 7~z. SEVERE - SEEPAGE, SLOPE :
LAGOON SAND
AREAS )
TSI SEVERE-SEEPAGE TOU SANOY TRPRUBABLE- 100 SARDY
| SANLTARY | 1Se%: SEVERE-SEEPAGE.SLOPE,TOD SANDY
. LANDFILL GRAVEL
t (TRENCH) (
| T JTS%T SEVERES TTTSYT PUOR=TO0 SANDY SPALL STONES
! SANITARY 15+X: SEVERE- sEEPAGE SLOPE 15+%: POGOR-TOC SANOY,SMALL STONES,SLOPE i
LANDFILL TOPSOIL |
(AREA) 1
U-19%: POOR-SEEPAGE, 100 SARDY
DALY 15+%: POOR-SEEPAGE,TOO SANOY,SLOPE WATER \MNAGEHENT
COVER FOR ~8X: SEVERE-SEEP
(LANDFILL POND avz. SEVERE- SEEPAGE SLOPE '
_ RESERVOIR |
AREA
aUlLDING SITE DEVELOPMENT ;
SEVERE-SECPAGE,PIPING !
SHALLOW ISO% SEVERE CUYBANKS CAVE, SLOPE EMBANKMENTS :
EXCAVATIONS DIKES AND :
LEVEES :
U-B%: SUIGAT SEVERE-NU WATER !
OWELL INGS a-1sz MODERATE - SLOPE EXCAVATED !
W THOUT 15+%: SEVERE-SLOPE POND i
SASEMENTS AQUKFER FED !
{
7-3%: UEEF 10 WATER !
JWELLINGS | 3-15%: nmERATE SLOPE . |
i JITH 15+%;: SEVERE-SLOPE DRAINAGE ;
i 3ASEMENTS
| T%: SUIGR U~ 3% DROUGHTY, *35T INTARE
i SMALL L-3%: wOOERATE SLOPE 3+%: SLOPE,DROUGHTY, FAST [NTAKE
i CCMMERCIAL | 3+%: SEVERE-SLOPE IRRIGATION
} 3UILDINGS
= T 3% SLIGAT - ) T-8%: 700 SANDY,SOTC SLOUWING
LOCAL 3-15%: MODERATE-SLOPE TERRACES 8+%: SLOPE,TOQ SANDY,SOIL 3LCOWING
R0A0S AND 1S+%: SEVERE-SLOPE ANO
STREETS DIVERSIONS
CXWNS | J-3% .5: JUOERXTE-LARGE STURES, U U-3%: JROJG
{LANDSCAPING | 3-15%L3:MODERATE-LARGE STONES, 6Roucnrv SLOPE GRASSED | 3+%: SLOPE, DROUGHTY
I7"aND_sOLF 15+% LS: SEVERE-SLOPE WATERWAYS
| FAIRuAYS 3-15% §: SEVERE-OROUGHTY ‘l

i

iSe% S

SEVERE-OROUGHTY SLOPE

<233 UNAL
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AERIC OCflRAQUM.FS FINE-LOAMY, MIXED, MESIC

‘€ CROSIER SERIES CONSISTS OF DEEP, SOMEWHAT POORLY ORAINED SQILS FORMED lg GLACIAL TILL ON

INTERPRETATIONS RECOQRDO’

» DARK GRAYISH BROWM LOAM 8 INCHES' THICK. THE SUBSURFACE LAYER [S GRAYISH
SUBSOIL IS GRAYISH BROWN AND BROWN CLAY LOAM IN UPPER 19 INCHES ANO BROWN LOAM IN LMR 8 INCHES. THE SUBSTRATUM IS
BROWN MOTTLED LOAM. SLOPES RANGE FROM O TO & PERCENT. CROPLAND IS THE DOMINANT USE.

CROSIER SERIES

UPLANDS. THE SURFACE LAYER
INCHES THICK. THE MOTTLED

LANDSLAPE_AND CLIMATE PROPERTIES
ARROAL _ATR FROST FREE AN
TEMPERATURE DAYS PRECIPITATION (FT) CLASS u(PCT)
<7 2
ESTIMATED SOIL PROPERTIES )
DEFTH FRACT . . |PERCER] XC_LESS
(IN.) USDA TEXTURE UNIFIED AASHTO >10 IN]> 3 IN THAN 3% PASSING SIEVE NO.
(PCTY j(PCT) | & 10 o0 ~200 | (PCT
0-11|S(, Fst SH, SC, SM-SC A2 A-a K 0 | 106 95-100 60-70 30-40 | 5-15
11-38{CL, L, scL L’ ' A-6, A-7 0 0. |90-95 85- -90 60-70 |20-33
38-60(L, SL cL, ML A-4, A-§ 0-3 |[85-90 80-90 70-85 50-60 (10-20
DEPTHIT PLAS- “MOTS | T~ PERMEA- AVATLABLE TC SALTRTTY SAR CEC CATAS | G
CIN.Y| LIMIT jTICITY DENSITY 8ILITY WATER CAPACITY| REACTION
INDEX (G/CM3) (IN/HR) ~ CIN/IN) (PH) (MMHOS /CM) (ME/100G) | (PCT) | (PCTY
O-TT 22-33 1 3-19 T.30-T1.49 U.5-2.0 U.20-9.22 T0-7.3 -
0-11{ 20-30-| 3-1Q 1.35-1.50 0.6-2.0 0.13-0.15 5.6-7.3 -
11-38( 33-47 [15-26 1.40~-1.40 g.2-0.6 0.15-0.19 5.1-7.3 -
38-60| 25-35 2-12 1.40-1.60 - 0.2-0.6 0.10-0.19 6.1-8.4 .
UEPTH| = TERCSIONIWIND ] CURROSIVITY
(IN.) |MATTER SWELL FACTORS |ERQD.| EROD.
(PCT) |POTENTIAL|™X T T IGROUP| INDEX | STEEL _JCUNCREIE
=TT 1-3 TOW 3] 2 1 2 L) HIGH | (OW
0-11 1-3 LOW 240 5 3 86
11-38 MODERATE |.32
38-60 LoW .32
FLOOUTNG RIGR WATER TASLE —CEMENTED PAR BEDRUCX AYD
I KINU _|WORTHRS |OEPTH|HARD TRIT. | TQUTAC |GRP| FROST
T FREQCUERCY T OURATION —__|PONTHS | (FT) . (IN) (IN) C(IN) [CIN) ACTION
—NORE T Y.U-3.U/APPERERY [JAN-APR]| - >80 - T HIGR
SANTTARY FACTCITIES UCAY RIAC N
] - ) FATR-WETRESS
SEPTIC TANK
ABSCORPTION ROADFILL
FIELDS ,
SEVERE-WETRESS THPROBABLE-EXCESS FINES -
SEWAGE
LAGCON SAND
AREAS
B SEVERE-WETNESS TRPRUBABLE-EXCESS FINES.
SANITARY
LANDFILL GRAVEL
(TRENCH)
SEVERE-WETNESS FATR-SAKLCL STOREYS
SANITARY
LANDFILL TOPSOIL
(AREA)
~POOR-WETRESS
DAILY WATER MANAGEMENT
COVER FOR U-3%: SCIGAT T
LANOFILL POND 3-4X: MODERATE-SLOPE
RESERVOIR
3 Dl SITE OEVELOPMENT AREA
UILDING L OPMEN
SEVERE-WETNESS SEVERE-THIN LAYER,RETNESS
SHALLOW EMBANKMENTS h
EXCAVATIONS DIKES AND
LEVEES .
SEVERE-WETNESS SEVERE-SLUW REFILL
OWELLINGS EXCAVATED
YITHOUT PONDS
BASEMENTS AQUIFER FED
SEVERE-WETNESS 3%T FRUST ACTIUN
OWELL INGS ’ 301- FROST ACTIONM,SLOPE
WITH ORAINAGE
BASEMENTS .
SEVERE-WETNESS L: WEINESS
SMALL ox LSt SLOPE , WETNESS
COMMERCIAL TRRIGATION 3% §L £St: WETNESS,SOIL BLOWING
BUILDINGS Sox sL, PSL. SLOPE, usfness SOIL BLOWING
" SEVERE-FRUST ACTION,LUW STRERGIH STC: WEINESS
LOCAL TERRACES S(,FSL': UETNESS,SOIL BLOWING
CADS AND AND !
STREETS DIVERSIONS ;
XGRS 1 RCUERATESWETNESS WETRESS :
LANDSCAP NG GRASSED i
AND GOLF . WATERWAYS :
FAIRWAYS |
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VALLEY TRAINS.
2 INCHES THICK.
YELLOWISH BROWN SANOY LOAM [N NEXT 9

38
MOLLIC HAPLubALFS

THE DOWAGIAC SERIES CONSISTS OF WELL ORAINED SOILS FORMED IN LOAMY AND SANDY DEPOSITS ON OUTWASH PLAINS
THE SURFACE LAYER [S VERY DARK BROWN LOAM 9 [INCHES THICX.
THE SUBSQIL IS DARK BROUN LOAM [N UPPER 5 INCHES, DARK YELLOWISH SROWN CLAY LOAM [N NEXT 13 INCHES, DARK
INCHES AND YELLOWISH BROWN SAND IN LOWER 12 INCHES.

e

SOOI L INT
958, 97, 98, 105

FINE-LOAMY  MIXED, MESIC

RPRETATIONS RECORD
DOWAGIAC SERIES

TERRACES AKNO

THE SUBSURFACE LAYER 1S DARK GRAYISH BROWN LOAM

THE SUBSTRATUM IS BROWN SAND.

SLOPES RANGE FROM 0 TO 18X. MOST AREAS ARE USED FOR CROPLAND.
ESTIMATED SOILC PROPERTIES (KJ
DEPTH " AcT OF MATERTAL LESS TTOUTD [PLAS-
(IN.) USDA TEXTURE UNIFIED AASHTO 3c THAN 3" PASSING SIEVE NO. LIMIT }Lgé;Y
PCT
“U-TT[L, 31T WL, CL-HL, CC X% U |99-100 99-100 80-100 50-90 <30 Z-10
0-11s( SM, SM-SC, SC A-2-4 0 |95-100 95-100 60-70 15-35 | _<20 | 2-10
11-29(CL L, SC A-6, A-4 0 95-100 70-95 65-90 40-75 25-40 | 9-20
29-38 SL CO§L GR-COSL SH SC SC A-2-4, A-1-B 0 180-100 40-85 40-60 15-30 <25 2-9
38-60(S, 'LCOS, "GR-S SP, SP-SM, GP, GP-GM[A-T, A-3, A-2-4 0-10{50-90 25-90 10-55 0-10 - NP
SEPTRTCCAY PERNER- XVATTABLE oY SACTRTTY T SARTNR- TERCSICN TWIRD TORGARTCT — CORRUSTVITY
(IN.){CPCT)| DENSITY gILITY WATER CAPACITY|REACTION((MMHOS/CM)| SWELL |[FACTORS[ERQD.|MATTER
(G/CM3) (IN/HR) CIN/IN) (PH) POTENTIAL| R [ T |GROUP (Pcn “STEEC _ICUNCRETE
T~TT] 7-20]T.30-1.80 | U.5-2.0 U.75-U. 18 5.0-5.5 < o 28 & | 2 T3 |__LOW __ |MODERATE
0-11) 2-2011.30-1.560 2.0-6.0 0.14-0.16 5.6-6.5 - LOW 204 & 3 1-3
11-29(27-35(1.35-1.70 0.6-2.0 0.13-0.14 5.1-6.5 - MODERATE |.28
29-381 5-2011.35-1.70 | 2.0-6.0 0.14-0.15 5.1-6.5 - LOW .28
38-60| 0-10]1.55-1.65 | 6.0-20 0.01-0.04 5.6-7.3 - LOW .15
FLOODTNG WICH WATER TASL CENENTED PAN BEDRDCX | SUBSIDENCE [HYD[POTENT 'L
[OEPTR|RARDRESS [UEPTR |RARDRESS|INIT.|JOTAL |GRP| FROST
FREQUENCY [ DURATION __ [MORTRS | (FT) (IN) (IN) CIN) 1(IN) ACTION
"WONE__ T T >5.U - >&0 5 N
SANITARY FACILI?!ES CONSTRUCTION MATERIAL
~TS%: SEVERE- FIC U-T5%: GOOD
SEPTIC TANK 15*2. SEVERE -POOR FlLTER SLOPE . 15-18%: FAIR-SLOPE
ABSORPTION ROADFILL
FIELDS
U-7%: SEVERE-SEEPAGE PROBABLE
SEWAGE 7+%: SEVERE-SEEPAGE,SLOPE
LAGOON SAND
AREAS
~To%: SEVERE-SEEPAGE, OO SARDY PRUBABLE
SANITARY 15*%. SEVERE-SEEPAGE, §LOPE TOO SANDY
LANDFILYL GRAVEL
(TRENCH)
U-T5%: SEVERE-SEEPAGE U-T15%: POOR-AREA RECLATM SRALL STCRES
SANITARY 15+%: SEVERE-SEEPAGE, SLOPE 150:. POOR-AREA RECLAIM,SLOPE,SMALL STONES
LANDFILL . TOPSQIL
(AREA) .
— | POOR-SEEPAGE, 10U SANDY,SPALL STONES
DAILY WATER MANAGEMENT
COVER FOR —
LANDFILL POND BeKs SEVERE SEEPAGE SLOPE
RESERVOIR
AREA
BUILDING SITE DEVELOPMENT
- [ 0-15%: - - SEVERE - SEEPAGE
SHALLOW 15+%: SEVERE-CUTBANKS CAVE, SLOPE EMBANKMENTS
EXCAVATIONS DIKES AND
LEVEES
U-8%: SEVERE-RU WATER
DWELLINGS 8- 15% MODERATE S"RINK SUELL SLOPE EXCAVATED
WITHOUT 15+%: SEVERE-SLOPE N
BASEMENTS AQUIFER fED
U-8%: SLI TEEP TU WATER
DWELLINGS 8-15%; HODERATE SLOPE
WITH 15+%: SEVERE-SLOPE DRAINAGE
BASEMENTS
J-%%: MODERATE-SARINR-SWELL T-3% L, SIC: FAvdﬁHLE
SMALL 4-8%: MODERATE-SHRINK-SWELL,SLOPE 30: L, S81L: SLOPE
COMMERCTAL 8+%: SEVERE-SLOPE [RRIGATION 0-3% $L: SOIL BLOWING
BUILDINGS 3+% SL: SOIL BLOWING,SLOPE
~U-8% C,SIC: 100 SARDY
LOCAL 8 15% MOOERATE LOow STRENGTH SLOPE TERRACES 8+% L §IL SLOPE, TOO SANDY
ROADS AND SHRINK - SWELL AND 0-8% §L: TOO SANOY,SOIL BLOWING
STREETS 15+%: SEVERE-SLOPE DIVERSIONS 8+% SL: SLOPE,TOO éANDY SOIL BLOWING
TAWRS TI- ~U-8B&: FAVORABLE
LANDSCAP(NG 152 MODERATE SLOPE GRASSED 8+%: SLOPE
AND GOLF 15+%: SEVERE-SLOPE WATERWAYS
FAIRWAYS i - -
REGIONAL INTERPREJATIONS
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. inuun’rium

N

THE EDUARDS IERIES CONSISTS OF VERY POORLY ORATNED SOILS FORM c t TAL QVER MARL l mou: VITHIN
OQUTVASH, (AKE ANO TILC PLAINS, THE SURFACE SOIL [$ SLACK nucx!gz NS THE sua:ﬂuruu ¥ WAL, SLOPES
tR€ 0 rd I pEacENT. i7€AS ARE UZED FOR PASTURELANO, WOCOULAND AND .
. . T
A -1:107 2 Ao U gt FYOST FREE XARUXL FLEVE mr“ URXTHXGE nd"l’
rr\mgume(_ { DAYS PRECIPITATION - il CLASS (PE1)
USSR T VSRS Sl Y3 A 1A' PLLAH - NS 191 AAYL011 L L
. - ac 3TINATED $O[L PROPYRTIES
brwrin TFRACT s [ ERAGT T OF RX t33
(e, usoa veume wIre AASHTO JHiaE %;g’lw mn “3upassNg skv{ .
T3 :-‘_S‘u:" 7 X | SEE ' L= ZW—-”.?Q
32-40 | MAdi 0. - 0 100 9%-100 80-90;‘.-_.“- 3-4
e, 7w (TTUWIT [ PLAS 31 BUTC XVXTCXUCE SALTRITY XX = 1~ [= =)
1IN, LIMITY (TICIT QENSITY giLity UATER CAPACITY ICACTfOU NE
B - INOEX, G/CH3 {IN/NR) 1N/t ()] {MMROS/CMY (M€/1006) 1 ¢PeTY | (peTyY
g SSUSTLSS PYEX 734 TU.35°0. 53 G - d TS0 30 T T
32-88 i R M . . 118 lsaee0 |
CTTTR{ORGATTL | o ks muun wiaU | SIND | CRROSTVT
(IN,)(MATTER SVELL |FACTORy(ERCD,( ERCO, .
(PCT) I|POTENTIAL GROUP NOEX
U2 P FAEP) . R « T IR SN
3280 . . :
- T ’J‘rrmo'r:nr" LAY UXTEX TXBT CERERTEY VXN SEUROCY BSIUERCY [RVUJPOTERT'L
TR T JUEPTNTRARURESY [VEP TR | RARURESS[IRTIT. XC|GaP| FROST .
TTECTENGY T TONXTTOV TRURTRS FTY [4L)) .- ¢IN) (INY (CINY) ACT{OM
VCNE T T VY UIAPPINENT [SEP* JUN - b 21" L XAr4C+ K YO AR
SaNTTIRY FEXCTLUTTIEDS LUNY NATERTAL - .
YFJEAE'SDKSIUES,VUNUIHT,HRLT AMNLT vud!-Q!lﬂEss,Ew SIRERGIX
SEPTIC TANK _
ABSORPTION ROADPILL
FIELOS
w‘r!' TAEVERETFUN ErAuG, 2 TRPRUGABCE-tXCESS ROMOY - =
s ’ "
LAGOON SAND '
AREAS i
—— TEVERE-PORUTRG ) “TRFRUBXSEE "EXCESS RUHOS
SANTTARY
LANOFILL GRAVEL . - -
(TRENCH} .
remmT— ST E R FURUTNG, SEEPRGE “PUOR-UETRESS, EXCESS ROAQS. .
SAN{TAAY
CAROFILL TersolL
C(AREA) .
oaTer ppver g ’ 3 VATER MANAGEMENT
: " T ] SEVERE-SEEPRGE
COVER FOR T powp .
LANOFILL reservoIR .
AREA
IRPALICEE AR L2 {21104 STVERE PORUTRG  EXCESS ROROE
Loy | CVEReTVOITING, engancuenTs | : o
£XCAVAT[Cvs Dixes o 47 '
=T T TG L TSURSTOE S PORDTNG, TO9 S TRENGTR SEVENE-SLUY RRFILL
°Uf¥hé.j$ s ’ ! lxuvn;tb
W
SASEMENTS AQULFER FED
— S EVERTTSGES VS, PONUTNG , LoV S TRERCTN ~FTUST XUTTON, PURDTRG, SUTSTUCS™
OVELLINGS :
S _ : ORAINACE
JASEMEN L . :
e EVEWETTOVSTUES | PORSTRG, L0V STRERTTY "PORUTRG, SUTC SLONTRG
oL~ _
S0 S R tRRIGATION
Jedoiies f . ' . :
i SESTRE 5G5S TOES, FORUTRG, FRUST ACTICN _ . TERRACES T3UIC SLUYUIRG
i ac:?‘ﬁa—;" o s Re
i
| Sragers. | e DIVERSIONS
- ‘:x;.}}“a"'mﬁh?‘&-c'xaﬁm GRASSED N b
LANDSC
NoSCaa s - VATERVAYS
FAIRVATYS
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TYPIC HAALUDALFS COARSE-LOAMY, MIXED, MESIC

[NTERPRETATIQNS RECORD

ELMOALE SERIES

THE ELMDALE SERIES CCNSISTS OF MOOERATELY WELL ORAINED SOILS FORMED [N SANOY LOAM GLACIAL TILL ON UPLANDS, THE SURFACE
LAYER 1S OARK GRAY{SH SRCWN FINE SANOY LOAM 9 INCHES THICK. THE SUBSOIL IS OARK YELLOWISM BROWN LOAMY FINE SAND AND FINE
SANDY LOAM [N UPPER '8 INCHES AND DARK YELLOWISH SROWN MOTTLED FINE SANOY LOAM IN LOWER 23 INCHES. TNE SUBSTRATUM (S

DARX YELLOWISH BROWN “OTTLED FINE SANDY LOAM, SLOPES RANGE FROM 0 TO 12 PERCENT. CROPLAND IS THE MAIN USE.
ST TRATED SOIL PROPERTIES (X]
CEPTH FRACT [FERCERY OF RATERTAC LESS  |LISUI0 |PCAS:
(IN.) USDA TEXTURE UNIFIED AASHTO >3 IN| THAN 3" PASSING SIEVE NO. LIMIT |TICITY
. (PCT) [T 1 1u T CU 41_¢UU INDEX
0¥ |3C, F5C SH, SR-5C X%, A%, A°T-¥ U~ 1090~ 10 o0 49 gg’ <Z5 S-l
0-9 1L ML, CL-ML A6 0-$ 95 100 90 lco 73 95 $0 18-%8 -7
9-54{SL, FSL, LFS SM, CL, SC, ML A-2, A6, A4 0-10/90-100 85-100 $5-95 25-70 | 14-30 | 2-18
§54-80|SL, FSL SM, SM-SC, SC A= 2- . -6 05 {95-100 95-100 5G-70 20-40 <2§ NP-8
OEPTH| TST SULK| SERREA- IVXTCABLE SACIRITY | SHRIRK- Eiwsrdﬂ' [TORGARIC CORROSIVITY
(ML) (PCT), DENSITY JLLTY WATER CAPACITY!REACTION|(MMNOS/CM) SWELL FACTORS|ERCD, |MATTER
- - 'SETQEE/JCMS)S g[.‘l/:ﬂ)r UUT;”D (PH) POTENTIAL | T T [GROUP! (PCT)
T 2T - T.5 7.0-%. .19 S 1-7.3 v o 2%l 3 3 T-3 TCW | FWIGR
0-9 | 3-18{1:10-1758 | 3132-3.9 0.17-0:22  [5.1-7:3 . tow .32 5] 3§ 1-3
{9-54(10-18{1.29-:.7C ( 3.4-2.0 0.11-9.17 4.5-7.3 - Low .26
554-60 2-15 1.80-2.20 ! 0.5-2.0 0.10-0.13 6.6-8.6 . Low .26
I ! ! I
i ‘ !
FLCTOTNG ATGR WATER TXBC CENENTED PAN SEDROLY SUBSIUENCE [RYD [PUTENT'C
[RONTRS |UEP TR RARURESS [UEFP T KRUNESS{IRIT. | TUTAC|GRP{ FROST
& LT LFT) {IN) {IN) (IN) 1(IN) ACTION
l SCNE ! 1 .0~ 3.0 APPRRERT ~XPY g >30T - 8
SANITARY FACILITIES CONSTRUCTION MATERIAL
SEVERE -WE TWESS FXIR-WETRESS
SEPTIC TANK
ABSORPTION ROADFILL
FIELDS
U-7%. SEVERE-WETNESS THPROBXBTE-EXCESS FINES
SEWAGE 7+%: SEVERE-SLOPE,WETNESS
LAGQON SAND
AREAS [
T SEVENE-we TWESS TRPROEABLE -EXCESS FIRES
SANITARY
CANOFILL GRAVEL
(TRENCH)
SEVERE-WETNESS U-8%: FAIR-SMALL STORES
SANITARY . 8-12%: FAIR- SKALL STONES SLOPE
LANOFILL ToPSOIL
(AREA)
U-3%: FAIR-TCU SANOY,WETRESS
JAILY 8-12%: FA[R-TOO SANDY,SLOPE,WETNESS VATER MANAGEMENT
COVER FOR U-3%: RODERATE-S
LANOFILL POND 3-8%: MOOERATE- SEEPAGE SLOPE
. RESi:ggIR 8+%: SEVERE-SLOPE
SBUILDING SITE DEVELOPMENT
" T SEVEXE-CUTBANKS CAVE,WETRESS SEVERE-PIPIRG
! SHALLOW EMBANXKMENTS
EXCAVATIONS O(KES AND
LEVEES
JBRT \TE-WETN SEVERE-CUTBAKRKS CAVE
OWELLINGS 8-12%: MOOERATE - UETNESS SLOPE EXCAVATED
YITHOUT PONDS :
SASEMENTS AQUIFER FED
: SEVENE-wETNESS U-3%: CUTSARKS CAVE
| OWELLINGS JeX: SLOPE,CUTBANKS CAVE
i YJITH ORAINAGE
3ASEMENTS
L-8%. MOOERATE-UETNESS,SLOPE Agzgzut SLoREETHESS
SMALL . ATE-WETNESS, SLO L:
l CCMMERCIAL 8+%: SEVERE-SLOPE IRRIGATION 0-3% SL FSL: UETNESS SOIL BLOWING
3UILDINGS JeX SL, fsi: SLOPE, HEfNESS SOIL SLOWING
| T TR e e FROTY action || veRmces | B-Rotsiore Bruess
i LCCAL <12%: MODSRATE-WEIN
ac;og AND E-VETNESS, SL AND 0-8% SL,FSL: WETNESS,SOIL BLOWING
STREETS DIVERSIONS 8+% SL, Esi: SLOPE, UEfNESS SOIL BLOUING
CRURY TS LRT | 0-8%: FAVORABLE
LANOSCAPING | 8- 12" T i NODERATE-SLOPE GRASSED 8+%: SLOPE
‘ AND GOLF Q-8% SL,FSL: MODERATE-LARGE STONES WATERWAYS
I ralRWAYS 8-12% SL,FSL: MODERATE - LARGE STONES, SLOPE
I
- T T ST OREL I NTERPRETXTTORS
! ;
¢ |
1 1
]




{NOOQ3 SAIL INTERPRETATIONS RECORD

MLRA(S): 958, 97, 98, 99, 108, 11g, t11, 11§ GILFORD SERIES
REV. 0L, 4-837
TYPIC HAPLAGUOLLS, COARSE-LOAMY, MIXED, MESIC

THE GILFORD SERIES CONSISTS OF OEEP, VERY POORLY AND POORLY DRAINED SOILS FORMED IN SANOY SEDIMENTS ON OUTWASH PLAINS
ANO LAKE PLAINS. THE SURFACE SOIL ($§ BLACK SANDY LOAM [N UPPER 11 [NCHES AND VERY DARK GRAY SANOY LOAM N LOWER 3
INCHES. THE MQTTLED SUBSQIL IS GRAY SANOY LQAM [N UPPER 18 INCHES AND GRAY LOAMY SAND [N LOWER & INCHES. THE SUBSTRATUM
IS GRAY SAND AND COARSE SAND. SLOPES ARE 0O TO 2 PERCENT. MOST AREAS ARE USED FOR CROPLAND.

| ESTTMATED SOYT PROPERTIES -

JEPTH FRACT RATERTAC LESS . |LI1W9GI0 [PLAS-
CIN.) USDA TEXTURE UNIFIED AASHTO >gc;§ THAN 3" PASSING SIEVE NO. | LIMIT {agé;v
C-14]FSL, SG. SH, SC, SA-3C X%, K-2-% g 5-100 93- 100 50 3043 <73 =10
0-16 MK-éL, MK-FSL SC, SM-SC A-b, A-2-6 95-100 95-100 50-80 30-45 20-30 | 4-10
3-146(L cL A4, A-6 g |[95~100 9%-100 85-9% &0-75 | 22-33 | 8-15

16-321sL, FSL SM, SC, SM-SC A-2-6 0 [9%5-100 99-100 55-70 20-33 15-30 |NP-8
32-48/LS, S, LFS SM, SP, SP-5M A-3, A-1-8, A-2-6 g |95-100 95-100 15-60  3-2¢ - NP
48-60)S, COS, LS SP,_ SP-SM, SM A-1-8, A-2-6, A-3 0 $-100 95-100 15-40 3-20 - NP
CEPTRICLAY [MOTST SOCRT PERHEA- | AVATLRBLE — T —SOTC T SALTRITY 0 IUINO TORGART CORROSTVITY
CINOY[(PCTY! QENSITY BILITY WATER CAPACITY [REACTION | (MMHOS/CM) SWELL FACTORS |EROD . [MATTER
(G/CM3) (IN/HR) (IN/IN) (PH) POTENTIAL{ X [ T (GROUP| (PCT) [TSTEEL lgggggg;g
T 1% 10-20]1.20-1.70 | 2.0-3.0 U.75-0.18 5.0-7.3 - oW : 13 3 ~ 2% RIGH__ MODE!
¢ J-14]10-2011.50-1.70 2.0-6.0 0.13-0.15 5.6-7.3 - LOW 201 4 3 10-20
i 0-14110-20|1.50-1.70 2.0-6.0 0.20-0.22 5.6-7.3 - LOW .28 & 5 2-4
116-321 83-1711.60-1.80 2.0-6.0 0.12-0.14 5.6-7.3 - LOW .20
]32-48 3-1211.70-1.90 | 6.0-20 0.05-0.08 6.1-7.3 - LOW .15
68-60] 2-1011.70-1.90 6.0-20 0.05-0.08 - /6.56-8.¢4 - LOW .18 e r
FLOO RIGH WATER TABC TERENTED PAN EDROCK | SUBSIDENCE POTENT L
[OEP TR [AARDNESS [DEPTH |RARDRESS|INIT. | TGTAL|GRP| FROST
_TREQUERCY. T DURATION __[PORTRS | (FT) (IN) U (IN) LCINY ACT{ON
NONE L I +. 5-1.0]A - - >60 - B/0]  91GA
SANITARY FACILITIES CONSTRUCTION MATERIAL
-] g " FILTER PUOR-WETRESS
SEPTIC TANK
ABSORPTION ROADFILL
FIELDS
T SEVERE-SEEFAGE,PURDIRG “PRUBABLE
SEWAGE
LAGOON SAND
| AREAS : ,
|
I SEVERE - SEEPAGE, PONUING TRPRUBABLE- 100 SARDY
. SANITARY
LANDRILL GRAVEL !
{TRENCH) | :
: — | SEVERE-SEEPAGE, OROING POOR-WETRESS
. SANITARY .
. LANDFILL TOPSOIL !
© T(AREA) |
T POOX=PORUTRG, TRIN TAVEX :
I JAILY WATER MANAGEMENT
{ ZOVER FOR . SEVERE-SEEPAGE !
ZANDFILL POND . :
RESERVOIR .
" AREA i
BUILDING SITE DEVELOPMENT
! l SEVERE -CUTBANKS CAVE,PORDING SEVERE-PIPING, PONDING - T
I SHALLOW EMBANKMENTS a |
1EXCAVATIONS DIKES AND i '
i LEVEES :
SEVERE-PORDING SEVERE -CUTBARKS CAVE i
DWELL INGS EXCAVATED
W41 THOUT PONDS !
; 3ASEMENTS AQUIFER FED '
: SEVERE-PORDING "PORDTNG, FRUST ACTION, COTBANKS CAVE 3
© IWELLINGS
: 4{TH ORAINAGE
JASEMENTS
SCVERE-PUND ING T: SONDING
SMALL FSL,SL,MK: PONDING,SOIL 3LCWING
| ZTMMERCIAL . IRRIGATION
i 3UILDINGS
! SCVERE -PURUING, rROST XCTION T. SCNDING, 100 SANDY
i LOCAL : TERRACES FSL,SL,MK: PONDING,TOO SANDY,SOIL 3LIWING
. 0A0S AND AND .
3 STREETS . i| OIVERSIONS
' TARNS " SCVENE -PORDIRG ' T WETNESS
LaNpscapinG ) SRASSED |
AND 30LF o JATERWAYS |
T1{’WAYS . i

<Yy NAL N SxPRE: AT NS




.OH0040

MLRA(S): 111
REV. LAT

AQUIC naéLwALFs FIKE,

sott
99, 97, 98
TLLITIC, MESIC

INTERPRETATIONS RECQORD

GLYWWOUD SERIES

THE GLYNWOOD SERIES CONSISTS OF OEEP, MODERATELY WELL ORAINED SOILS FORMED [N A THIN LOESS DEPOSIT AND THE UNDERLYING

LACIAL TILL ON UPLANDS. THE SURFACE'LAYER 1S DARK GRAYISH BROWM S

ILT LOAM 9 [INCHES THICX. THE MOTTLED SUBSOIL IS DARK

(ELLOWISH BROWN SILTY CLAY LOAM [N UPPER 3 INCHES, DARK YELLOWISH GROWM CLAY [M NEXT 11 [NCHES AND YELLOWISH SROWN CLAY

bgég ;ga LOWER Lz m;ucnes. THE SUBSTRATUM 1S YELLOWISH BROWM CLAY LOAM, SLOPES RANGE FROM O TO 40 PERCENT. MOST AREAS ARE
11E3
XRRUAC XIX [ ORAIRAGE —SLOPE
TEMPERATURE DAYS PRECIPITATION (F7) woeASS. Lt -
] s
CEPTR . n CLAY
¢in.) USDA TEXTURE WIFID >0 IN{(> 3 19 | T "9,
™7 o s i
- L, L ‘ > o R=®, A° hd - - - -3
0-9 [s1cf, ct e A4, ;) Ae 3- -18 18 "% 2 ﬁ-
5% s & ﬁ'r A6 5-5 [93-100 83-100 }-100 43-08 (35-38
23-60|ct, ‘sia a’ A-6, A-4 0-5 [93-100 80-100 73-9% 45-90 |27-34
DEPTRTCTOUTD" = ' = TVXTCABCE ] TC T TS T TS
(NG| LIMET |TreiTy| oensiTY BILITY  |MATER CAPACITY| REACTION
INDEX o ﬁ"""'ﬁ INZIN) (PM) | (}eewoS/CN M8/100G) { (PCT) | (PET)
U~y g-w - 19 «ed* e -8 . °U.s YJ-F.i -
2-9 -45 [10-22 | 1.38-105 0,2-0.6 0.17-0. 5.1-7. -
0-9 | 40-55 [15-30 | 1.38-1.50 | 0.06-0.2 0.16~0.16 §.1-7.3 .
9-23| 35-55 [15-30 | 1.45-1.70 | 0.06-0.2 0.11-0.18 £.5-7.8 -
23-60| 28-40 | 7-18 | 1.45-1.38 | 0.06-0.2 0.06-0.10 7.5-8.4 -
OEPTH o QTR CORRUSTVTTY
CIN.) MATTER N%"A FACTORS | ERQD . s%n.
- e S e
S5 | 5 heotitre [SHEL | 8
9-23 " |MODERATE |.
3-60 MODERATE ii :
TLOUTRG Y P CERERTEY PRN] Yy
TOEPTHTRARDRESS [DEPT ~TTOYAC |GRP{ FROST
(F1) (IN) (1N) (N LN ACTION
_NORE_ I .0-3.5 - >5U 2 T [ _HAIGH
SANITARY FPAUTLITIES AL
JeToAs - ; SLUWLT UeddAe - ERGI R
SEPTIC TANK | 15+X: SEVERE-WETNESS,PERCS SLOWLY,SLOPE 25+X: POOR-LOW STRENGTH,SLOPE
ABSORPTION RGADFILL -
- FIELDS . _
0= ZXTSOY TRPROBXBCE-EXCESS FTRES
SEWAGE 2-7X: MODERATE-SLOPE -
LAGOON 7+%: SEVERE-SLOPE SAND
AREAS
U-8XT MOUERATE-WETNESS, 00U LLAYEY TRPROBASLE-EXCESS FIRES
SANITARY | 8-15%: MODERATE-WETNESS,SLOPE,TO0 CLAYEY
LANDFILL | 15+X: SEVERE-SLOPE GRAVEL
(TRENCH)
SANITARY | 8-15%: MODERATE- muss sLope 15+%: POOR-THIN LAYER,SLOPE
LANOFILL | 15+X: SEVERE-SLOPE TOPSOIL !
C(AREA) -
DAILY 8-15%: FAIR-TOD CLAYEY, SLOPE, JETNESS WATER MANAGEMENT
COVER FOR | 15+%: POOR-SLOPE ! ' =3XT
LANDFILL POND 3-8X: MODERATE-SLOPE
aese&vigu 3+X: SEVERE-SLOPE
aun. ING SITE DEVEL
ROUERKTE-PTPTRE, W TRESS
SHALLOW T5e%s SEVERE- usmess sLore EMBANKMENTS ’
EXCAVAT IONS DIKES AND
LEVEES
T=3%: MUERKTE-WETRESS  SARTRE-SQELT SEVERE-W0 RATEX
ousuxncs 8-15%: MODERATE-WETNESS, SHRINK-SUELL , SLOPE EXCAVATED
W THOUT 15+X: SEVERE-SLOPE PONDS
BASEMENTS AQUIFER FED X
U TSN SEVERE-WETNESS v
DWELLINGS | 15+%: SEVERE-WETNESS, SLOPE 3+X: PERCS SLOWLY,FROST ACTION, SLOPE
WITH . DRAINAGE -
BASEMENTS '
U X WOUERATE-RETRESS  SRRTRK=SRELL
SMALL . | &-8%: nuoenns WETNESS , SHRINK-SWELL , SLOPE 30: SIL, 'L, SICL, 'CL: SLOPE,WETNESS
COMMERCIAL | 3+%: SEVERE-SLOPE IRRIGATION | 0-3% SI&: krnesé DROUGHTY
SUILDINGS 3+X SI1C: SLOPE,ETNESS, DROUGHTY
U-T19%: SEVERE-LXS SIRERGIN, FRUST ACTICN m
LOCAL 15+X: SEVERE-LOW STRENGTN,SLOPE,FROST ACTION|| TERRACES &ox sxc. sLon NESS
RQADS AND ANO a-8% sf(, L, stcx. cr.. Enmes EASILY uerness
STREETS OIVERSIONS aoaisxégsL. SICL, 'CL: SLOPE,ERODES EASIL
TAURS 0-8% SIC, &, 1oL, TCT ROOTING UEPTH.
LANDSCAPING | 8-15% sTC, ( c!. nmsnne SLOPE GRASSED &ox STCs sure ROOTING DEPTH
AND GOLF 1sox SiL sxcx. cx. * SEVERE - SLOPE WATERWAYS | 0-8% SiL sicx CL: ERCDES EASILY,
FAIRWAYS | 0-15% sIé: é 00 CLAYEY RoOTING é
150: sxc. s en -s TOD. CLAYEY 8eX SIL, L, s;g,, CL: SLOPE ERCOES EASILY
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10029 SOOI L I NTERPRETAT I QNS RECORD
MLRA(S): 91, 95A, 958, 97, 98, 99, 103, 105, 110
REV. LwB, 12-87

TYPIC HABLAGUOLLS, SANDY, MIXED, MESIC

THE GRANBY SERIES, MAAT <50
QUTWASH PLAINS AND LAKE PLAf
SUBSOIL [S DARK GRAY AND LIGHT SROWNISH GRAY MOTTLED SAND 22 INCHES THICX.

GRANBY SERIES
© MAAT<SQ

10 [NCHES THICK.

CONSISTS OF POORLY ANO VERY POORLY ORAINED SOILS FORMED [N SANDY GLACIQFLUVIAL OEPQSITS ON

NS AND IN GLACIAL ORAINAGEWAYS. THE SURFACE LAYER [S BLACK LOAMY SAND
THE SUSBSTRATUM [S LIGHT GRAY MOTTLED SAND.

THE

SLOPES ARE O TO 3 PERCENT. AREAS ARE USED FOR CROPLAND. PASTURELAND, HAYLAND AND WOQOLANO.
ESTINA SUTL _PROPERTIES (AJ
UEPTH FRACT OF WATERTAC LESS_ |LISUID [PLAS:
(IN.) USDA TEXTURE UNIFIED AASHTOQ chég THAN 3" PASSING SIEVE NO. LIMIT {;gé;Y
U-10(CS, GFS R~Z T 1Y) 00 50-30 19-39 < P
0-10|Fs{, st SM, SC, SM-SC A-2, A-4 Q 100 100 40-35 30-50 <30 |NP-10
g-10ls, Fs SP-SM,’ SM A-3, A-2 6 | 100 160 50-80 5-35 - NP
10-32|s, FS, LS SP-SM, SM A-3, A-2, A-1 0 | 100 95-100 45-80 5-35 - NP
32-60(S, FS, LS SP-SM, SM A-3. A-2, A-1 G 100 9%5-160 45-80 5-35 . NP
CEPYR \ msraumr-mx AVATUABLE SOTL SALINT = JERUSIONIWIRD |ORGANIC
C(IN.){(PCT)| DENSITY 3ILITY WATER CAPACITY |REACTION|(MMHQS/CM)| SWEL FACTORS |EROD. {MATTER
(G/CM3) (IN/HR) (IN/IN) (PH) POTENTIAL "X T T (GROUP{ (PCT) [“SYEEL _[CORCREIE
U701 2-74171.20-1.50 | 8.0-20 .00, 1 [5.5°7.3 - TCW BB RER Z-10 JIGR oW
J-10| 8-1811.20-1.460 2.0-6.0 0.16-0.18 5.6-7.3 - LOW L2010 S 3 46
0-101 2-10{1.20-1.60 | 6.0-20 0.07-0.10 5.6-7.3 . LoW 151 S 1 4-10
10-32] J-14(1.45-1.60 6.0-20 0.05-0.12 5.6-7.8 - LOW A7
32-6Q1 0-10]1.45-1,60 | 8§.0-20 98.05-0.09 6.6-8.4 . LOW 7
FLOOD ING HYGH WATER TABL TEU PAR [SUBSIDENCE POTENT "=
[RARDRESS [DEPT TRIT. | \OTAC|(GRP{ FROST
TREUUENCY [ JURATICN _ [PONTAS. (FT) (IN) ~(IN IN) [N ACTION
NGRE. L 1 *1-1.UlAPPARENT [ROV-JUR| - >60 - Y40 8% TE
SANITARY FACILITIES CONSTRUCTION MATERIAL
- y FILTER P PUOR-WETRESS
SEPTIC TANK )
ABSORPTION : ROADFILL
FIELDS
—————————
| SEVERE-SEEPAGE, PUNDIRG = PRUBABLE
SEWAGE
_AGOON SAND
AREAS
]
i T SEVERE-SEEPAGE, FORDIRG, 00 SAROY THPRUBABLE-TOU SARDY
¢ SANITARY |
I CANDFILL GRAVEL ;
I (TRENCH) | S
. -y :
: ~ | SCVERE-SEEPAGE, ONDING PUCR- T0U SARUY, WETNESS !
: SANITARY . : )
i LANDFILL TOPSOIL :
i {(AREA) ) ;
I~ POCR-SEEPAGE, TOU SARDY, PORDIRG I
L ALY . WJATER MANAGEMENT
! ZOVER QR SEVERE- SEEPAGE —
© LANDFILL POND :
RESERVOIR |
AREA ;
3UILD(NG SITE DEVELOPMENT !
i - y SEVERE- SEEPAGE, PIPING, PCRUIRG o
| SHALLOW EMBANKMENTS !
IEXCAVAT [ONS OIKES AND . :
1 LEVEES i
SEVERE-FUNDTRG SEVERE-COUTSARKS CAVE !
OWELL INGS . EXCAVATED \
WITHOUT PONDS !
| JASEMENTS AQUIFER FED |
! SEVERE-PORDTRG T PORUTRG, CUTBARRS CAVE
- DWELLINGS
. JI7H ORA[NAGE
. 3ASEMENTS
; T SEVERE-PONDING FSC,SC: PCROTNG,URCUGRTY, SOTT 3LCWING
| SMALL 1 : LS,L7S,5,FS: PONDING,JROUGHTY, FAST iNTAKE
. CCMMERCIAL | IRRIGATION
| 3UILOINGS |
i SEVERE - SUND NG —PORUTRG, G0 SANDY, SOIC 3SCoWING.
i LOCAL TERRACES
. R0ADS AND AND
STREETS DI1VERSIONS
: AWNS T SEVENE -SORUING H - T wEINESS,DROUGATY
LANDSCAP NG il SRASSED |
AND 30LF ! JATERWAYS -
SA7WAYS i :

2o NAL N EXPREVATU NS




© M10012

MLRA(S):
REV. W8

97, 8;8
TYPIC HA#LUDALFS COARSE-LOAMY, MIXED, MESIC
THE HILLSDALE SER{ES CONSISTS OF WELL ORAINED SOILS FORMED IN LOAMY GLACIAL 7ILL ON

SURFACE LAYER IS DARK GRAYISH BROWN SANDY LOAM 1Q [NCHES THICK.
THE SUBSOIL 1S DARK SROWN AND DARK YELLOWISH BROWN SANDY LOAM 48 [NCHES THICK.

SQoIl L
m

INTERPRETAT [ QNS RECORD

HILLSDALE SERIES

TILL PLAINS AND MORAINES. THE

THE SUBSURFACE LAYER [S SROWN SANDY LOAM 5 INCHES THICK,

THE SUBSTRATUM [S YELLOWISH BROWN SANDY

LOAM. SLOPES RANGE FROM O TQ 40 PERCENT. AREAS ARE USED FOR CROPLAND, PASTURE AND WOQODLAND.

ESTINATED SOIL PROPERTIES [A)
OEPTH ¥ X WATERTAC LESS_ |LIWUID x5
(IN.) USDA TEXTURE UNIFIED AASHTO >I§C1l'))‘ THAN 3" PASSING SIEVE NQ. | LIMIT }';gé;\r
: ( & 0| %01 200
U=T315L, F3L , 5S¢, MC, K-2-%, k-%, K-1-8 U-9 |90-100 79-100 45-85 20-39 <5 Z-10
0-15(LS SM, SM-SC A-2~4, A-1-8 0-5 |90-100 75-100 45-75 15-30 <25 [NP-5
9-15]L ML, CL, SM, SC A4 0-5 |90-100 75-100 65-90 45-70 | <25 | 2-10
15-35(sSL, sCL, L SM-SC, SC, CL-Mt., CLiA-2-6, A-4 9-5 |90-100 75-100 55-35 30-70 | 20-30 | 4-10
35-43|SL, LS SM, SM-SC., SC, SP-SM|A-2-4 A-1-8 0-5 |90-100 7%-100 35-70 10-30 <25 2-10
63-70(SL, L§ SM; SM-SC. SC. SP-SM A=2-6, A-4, A-1-8 0-5 [90-100 7S-100 40-7S  5-40 <25 2-10
CEPTRICLA ”‘PE!*EI‘_ W_-SUIT SALINTTY : [WIRD [ORGARIC]  CORROSIVITY
(IN.J{C(PCT){ DENSITY BILITY WATER CAPACITY [REACT[ON | (MMNOS/CM) FACTMS 3 . (MATTER
(G/CM3) (IN/HR) (IN/IN) (PH) POTENT GROUP | (PCT)
U-131 2°19]7.30-1.50 | £.0-%.4 U.13-0.18 5. 1°7.3 D oW [.<% T L% 5%55
0-15| 2-1211.30-1. 56.0-20 0.10-0.12 5.1-7.3 - LOM A710S 2 1.3
0-15( 7-15{1.30-1.60 | 0.6-2.0 0.18-0.20 5.1-7.3 - LOW L3215 5 1-3
15-35110-1811.40-1.70 | 0.6-2.0 0.12-0.18 4.5-6.5 - LoW .26
35-63| 5-15]1.60-1.75 0.6-6.0 0.08-0.13 5.1-6.5 - LOW .26
63-701 5-15]1.60-1.80 | 0.6-6.0 0.08-0.13 7.9-8.4 - LOW .26 :
FLOODT HIGH WATER TABLE TED PAN [SUBSTOENCE JRYD [POTERT L
“DEPTR | KIRO  [MORTRS [UEPTH] 'DEPTH [RARORESS|INIT.|TOTAC|GRP{ FROST
T FREUUERCY [ DURKTTON [MORTRS ™| (FT) (IN) IN) C(IN) (IR ACTION
NURE 1 >5.J - >80 - 3
SANITARY FACILXTIES CONSTRUCTION MATERIAL
UJ- : WO .
SEPTIC TANK 15%. MODERATE - PERCS SLoqu SLOPE 15-25%: FA{R-SLOPE
Aag?gtgéou 15+%: SEVERE-SLOPE ROADFILL 25+%: POOR-SLOPE
U-7X: SEVERE-SEEPALE TAPRUBABLE-EXCESS FINES
SEWAGE 7+%: SEVERE-SEEPAGE, SLOPE ’
LAGOON SAND
AREAS ,
- ~T5A: SEVERE- TMPROBABLE-EXCESS FINES
SANITARY ‘IS*Z SEVERE- SEEPAGE SLOPE
LANDFILL GRAVEL
(TRENCH)
U-T5%: SEVERE-SEEPAGE ~T5%: POOR-SWALL STONES
SANITARY 15+X: SEVERE-SEEPAGE, SLOPE 15+X: POOR-SMALL STONES,SLOPE
LANDFILL TOPSOIL
(AREA)
U-8%T FAIR-TOO S, SARUY, SRACL STORES
DAILY 8-15%: FAIR-TOO SANOY,SMALL STONES,SLOPE WATER MANAGEMENT
COVER FOR 15+%X: m SLOPE . U-8X: - -
LANDFILL POND 8+X: SEVERE-SEEPAGE, SLOPE
RESERVOIR
AREA
BUXLDING SITE DEVELOPMENT
] SEVERE - SEEPAGE, PIPING
SHALLOW 15*%. SEVERE CUTWKS CAVE, SLOPE EMBANKMENTS :
EXCAVATIONS DIKES AND
LEVEES
U-az SEVERE-RU WATER
OWELLINGS 8-15X%: KDERATE SLOPE EXCAVATED
WITHOUT 15+%: SEVERE-SLOPE PONDS
BASEMENTS , AQUIFER FED
U-8%: SLIGRT DEEP TU WATER
OUELLINGS 8-15%: MODERATE-SLOPE
15+X: SEVERE-SLOPE DRAINAGE
EASEHENTS
~%X: SCIGAT T ROOTING VE
SMAL L 4-8%: MODERATE-SLOPE 3»: SL #SL L: SLOPE Roonuc DEPTH
COMMERCIAL | 8+X: SEVERE-SLOPE IRRIGATION | 0-3% L&: FAST INTAKE, ROOTING DEPTH
BUILDINGS 34X LS: SLOPE,FAST INTAKE,ROOTING DEPTH
U-3%: MOUERATE-FRUST ACTION U-8% L: 100 SARDY
LOCAL 8-15%: MODERATE-SLOPE,FROST ACTION TERRACES 802 L: SLOPE,TOO SANDY
ROADS AND 15+%: SEVERE-SLOPE - AND 0-8% SL,FSL,LS: TOO SANDY, SOIL SLOWIN
STREETS DIVERSIONS | 8+% sL,FsL,(S: SLOPE,TOO $ANOY,SOIL aLoulNG
~ LAWNS U-B%: SLIGAT T-8%: ROOTTRG UEPIR
LANDSCAPING | 8-15%: MODERATE-SLOPE GRASSED 8+X: SLOPE,ROOTING DEPTH
AND GOLF 15+X: SEVERE-SLOPE WATERWAYS
. FAIRWAYS \
1
RECTONAL IRTERPRETATIORS



M10024

MLRA(S): 91
REV. LW8, 7

Sotl L

TYPIC MEDISAPRISTS, EUIC, MESIC
THE HOUGHTON SERIES CONSISTS OF VERY POORLY DRAINED SOILS FORMED [N HERBACEOUS ORGANIC DEPGSITS IN BOGS AND %25'9

DEPRESSIONAL AREAS WITHIN OUTWASH PLAINS, LAKE PLAINS
INCHES THICK. THE UNDERLYING LAYERS ARE SLACX AND DAR

INTERPRETATIONS RECORD
,.95A, 958, 97, 98, 103, 104, 105, 111

THESE SOILS ARE ORAINED AND USED FOR CROPLANO.

HOUGHTON SERIES

, TILL PLAINS AND MORAINES. THE SURFACE LAYER [S BLACK
K REDOISH BROWN SAPRIC MATERIAL. SLOPES ARE O TQ 2 PERCENT. MOST OF

CANDSCAPE XND CLIPKTE FRUPERTIES
T ANNUAC XIR FRUST FREE ANROAC | GLeVAITOR ORATNAGE SC
TEMPERATURE DAYS PRECIPITATION (FT) CLASS (PCT)
752 120~ 170 Z8=%0 U= TU00 ~-r —0-2
[ [MAT! P RTIES . .
- [FRRCT. ;xncr: PERCER] [L_CESS . JCLAY
(IN.) USDA TEXTURE UNMIFIED AASHYO »10 1 =10 14| THAN 3 PASSING SIEVE NO.
(PCT) {(PCT) =% 1 200 |(pcty
TV RO PT L. nY '] - -
0-9 |MPY PY A-8 0 0 -
0-9 |PEAT PT A-8 0 1} .
9-66 {MUCK T A-8 0 ¢ -
OEPTRILICUID [PLAS- OTS [ PERREX- XUVRTUABLE T SALIRITY SR TET TXCUS
CINGY] LIMIT (TICITY DENSITY sILITY WATER CAPACITY| REACTION
INDEX {G/CM3) {IN/HR) (IN/IN) (PH) {MMHOS/CM) (ME/100G)] (PCT) | (PCT)
T~ T.30-0. %9 U 250 U.35-0.43 ~%.9°7.8 - * TSU-Z30 - v
Q-9 0.25-0.40 0.6-6.0 0.45-0.55 4.5-7.8 . - 150-230 . .
0-9 0.25-0.40 »6.0 0.55+0.45 6.5-7.8 - - 80-120 - -
9-66 0.15-0.30 G.2-6.0 0.35-0.45 6.5-7.8 - - 100-200 - -
DEPTH] - WW CORRUSIVITY
O HER oSt T 62| B e
o= 70 g 3 3% ]
0-9 >70 . S S Sé
Q-9 >70 - 5 7 33
9-66( >70 - o
FLOOUTRG RIGR WATER TABLE T CERENTED PAN JEDROLK SUSSIDENCE [ H T
RIRD  |[MORTHS |OEPTH{RARONESS | SSTINIT. | TOTAC [GRP| FROST
TYWEQUERCY T DURATION — JRONTRS™| (FT) IN) (IN) (INY 1IN ACT ION
SONE T ! T U XPPERERTISEP-JUNT - S50 % LS ATCH
SANTTXRY TACTICITTES CONSTRUCTICN WETERTAC
SEVERE - y ,PERCS SLOWLY PUOR-WETNESS,LCW SIRENGIR
SEPTIC TANK
ABSCRPTION ROADFILL
FIELDS .
SEVERE -SEEPAGE, PORUTRG, EXCESS RURUS TRPRUBABCE-EXCESS AUMUS
SEWAGE
LAGOQN SAND
AREAS
SEVERE - PORDING, EXCESS HURUS <
SANITARY ’
LANOFILL GRAVEL
(TRENCH)
SEVERE -PORDTRG, SEEPAGE POOR-WETNESS, EXCESS RUMUS
SANITARY
LANDFILL TCPSOIL
(AREA)
POOR-PORUTRG, EXCESS ROROS
DAILY WATER MANAGEMENT
COVER FOR — ] -
LANDFILL POND
. RESERVOIR
- AREA
SUILDING SITE DEVELOPMENT
- . 1y SEVERE-EXCESS NOMOS,FORDING
SHALLOW EMBANKMENTS * .
EXCAVATIQONS O({KES AND
LEVEES
SEVERE-SUBSICES, PORDIRG, LOW STRERGIR SEVERE-SLUW REFILL
OWELLINGS EXCAVATED
€] THOUT PONDS
3ASEMENTS AQUIFER FED
SEVERE-SUFSIUES, PORUTIRG, OW STRERGTH FRUST ACTIUR,SUBSIUES,PORDIRG
DWELLINGS
WITH ORAINAGE
3ASEMENTS
SCYERE-SUBSIUES, PUNDTRG, LW STRERGTR WW,APT, 8 PEXT: TRG !
SMALL . SP,4UCK: 5ONOING,SOIL 3LCWING )
CCMMERC AL {RRIGATION
! 3UILDINGS |
i . SCYENE-SCBS.UES, LRUING, "RGST XC <N : SHL P T3, AT JCNOING
PooLs ! 1 reaqacES | $9.wUCK: SCMDING,3OIL BLOWING
i CADS AND . IND
. 3TREETS P17 JUVERSICNS .
| .
T TAURS: | SEVERE-EXCESS AURUS,FURDTRG WEINESS !
LANDSCAPING GRASSED
AND GOLF WATERWAYS
FAIRWATS |




M10007

YLRA(S): 97 9
REV. LwWB Y4
TYPIC uﬁl.quL

SOOIl L
8

FS, FINE-LOAMY, 6 MIXED, MESIC

[ NTERPRETATIQONS RECORD

KALAMAZOO SERIES

THE KALAMAZOO SERIES CONSISTS OF WELL ORAINED SOILS FORMED [N LCAMY OVER SANOY GLACIOFLUVIAL OEPOSITS ON OUTWASH PLAINS,

TERRACES, VALL

EY TRAINS AND LOW LYING MORAINES.

THE SURFACE LAYER [S OARK GRAYISH SROWN LOAM 11 [NCHES THICK. THE DARK

YELLOWISH 3ROWN AND OARK SROWN SUBSOIL 1S LOAM, CLAY LOAM AND SANDY LOAM IN UPPER 27 INCHES AND LOAMY CQARSE SAND AND
LCAMY SAND [N LOWER 17 INCHES. THE SUBSTRATUM IS DARK YELLOWISH SROWN COARSE SAND. SLOPES RANGE FROM 0 TO 18 PERCENT.

CROPLAND [S THE MAIN USE.
ESTINATED SUIT PROPERTTES TAT - !
UEFTR TRK T OF MATERTAL CESS TQOT0 [PLAS. |
(INL) USDA TEXTURE UNIFIED AASHTO >gc§r)o THAN 3" PASSING SXEVE NO, i LIMIT Hgsy
PERBELS , eL-MC, Gk R4, k-0 T-9 |99-10U 70-100 59-90 30-70 35 [NP- TS
g-11 SL SM, SM-SC, SC A-ZLG, A6, A-1-8 0-5 (95-100 70-100 45-70 20-40 <30 P10
0-11)sIL CL-ML, CL A-6 0-5 195-100 90-100 80-100 65-90 | 20-30 | 4-10
11-38{CL, SCL, GR-SL sc, € Ab, A6, A-7, A-2 0-5 [80-100 70-95 40-95 24-80 | 25-45 7-25
38-55{Lchs L§ GR-LS SM, SP-SM, SM-SC A-2-4, A-1-8 0-5 {80-100 40-95 30-70 10-30 < NP-7
55-50(S, GR-S SP. SP-SM. GP, GP-GM[A-1, A-3, A-2 9-5 140-100 25-190 10-70  0-15 - )
JEPYR|CLAY T RVRTABLE T SOTC | SACINTTY T SHRINK- TEROSIOR[WIRD TCRGARIT CORROSIVITY,
(IN.)|(PCT)| DENSITY 8ILITY WATER CAPACITY |REACTION | (MMNOS/CM)| SWEL FACTORS |EROD . |MATTER
(G/CM3) (IN/HR) (IN/IN) (PH) POTENTIAL[X T T |GROUP| (PCT) |“STEEC —TCONCAETE
T-77] B3°29171.30-1.6% | 0.5-2.0 0. 15°0.22 173 - TOW 321 & S T3 TCW__ 1 _CW
i 2-11} 8-2011.30-1.65 | 2.0-6.0 0.10-0.15 5.1-7.3 . LoW 261 6 3 1-3
©)-11110-2041.20-1.4 0.4-2.0 0.22-3.24 5.1-7.3 - LOW 371 4 5 1-3
19-38]18-35]1.35-1.70 0.6-2.0 0.10-0.18 5.1-7.3 - MODERATE |.32
38-551 2-1911.50-1.65 | 6.0-20 0.02-0.08 5.1-7.8 - Low .15
55-60] 0-10]1.50-1.465 | 6.0-20 0.01-0.03 7.6-8.4 - LOW 10
) RIGR W TABL TED AN [SUBSIUENCE [AYO [ POTENT L
CEPTH RIND  |[MONTAS (DEPTH] 'UEPTH |RARDNESS|INI!. | TOTAL |GRP{ FROST
T TREQUENCY 1 CURATION _ (FORTRS | (FT) (IN) (IN) CIN) [(IN) _ACTION
~ NORE_ 1 >5.0 - >80 - 3 I TC
SANITARY FACILITIES CONSTRUCTION MATERIAL
U-T5%: GOOD
SEPTIC TANK 1501. SEVERE- PWR FILTER SLOPE 15-18%X: FAIR-SLOPE
A8SORPTION ROADFILL
FIELDS ’
U-7%: SEVERE-SEEPAGE PRUBXELE
SEWAGE 7+%: SEVERE-SEEPAGE, SLOPE
LAGOON SAND
AREAS
U-15%; SEVERE-SEEPAG PRUBABLE
SANITARY 15+X: SEVERE- SEEPAGE SLOPE
LANDFILL GRAVEL
(TRENGCH) :
‘ .
: ~T5%: SEVERE-SEEP U-T15%: POCR-SMALL STONES,AREX JEooid
© SANITARY 15*% SEVERE- sEEPAGE SLOPE 15*% POOR-SMALL STONES,AREA RECLAIM,SLOPE |
LANDFILL TOPSOQIL '
{AREA) . ;
%: POOR-TAIN '
DAILY 1501' POCR-SLOPE, THIN LAYER \JATER MANAGEHENT
COVER FOR U-8%: SEVERE-S. !
I LANDFILL PONO 8+X: SEVERE SEEPAGE SLOPE i
| RESERVOIR :
AREA !
3UILDING SITE DEVELOPMENT :
— ] J-19%: 3 - SEVERE-THIN LAYER X
SHALLOW 15+%: SEVERE-CUTBANKS CAVE,SLOPE EMBANKMENTS i
EXCAVAT[ONS DIKES AND '
{ LEVEES :
) J-34: WOOERATE-SARTNK-SWELL SEVERE-NU WATER ;
| OWELLINGS 8-15%: MODERATE-SHRINK-SWELL,SLOPE EXCAVATED i
| _W€iTHOUT 15+X: SEVERE-SLOPE '
JASEMENTS AGUXFER FED ;
; B%: WOUERATE-SRRINK-SWELL TEEP TU WATER !
| JUELL’NGS 8 15%: MQDERATE-SLOPE, SHRINK-SWELL '
: 15+%: SEVERE-SLOPE ORAINAGE '
' 3ASEHENTS '
_. TTT3T WOUERATE-SHRTNK-SWELL T 3% [, STC: -AVORABLE
© SMALL %-8%: MODERATE-SHRINK-SWELL,SLOPE 3e% L §IL SLOPE
| CCMMERCIAL 3+%: SEVERE-SLOPE IRRIGATION | 0-3% $L: JROUGHTY
" SUILDINGS 3~7 SL: SLOPE,DROUGHTY
: T-5%: _COW SIRENGTH J-3% C,5C: FAVORABLZ !
I .OCA. 3- ‘Sx WERATE smunx SUELL,JN STRENGTH, TERRACES 3+% L,SL: SLOPE i
I0ADS AND SLOPE AND 3-8% §IL: SRCOES EASILY
STREEZTS '.S~>:: SEVERE-SLOPE JIVERSIONS | 8+% SiL: SLOPE,SRODES ZASiLY
: AWNS | 3-84& S1L: SL.GAT J-3% L, SL. -AVORABLE
"LANDSCAP [ NG 5 15% SIL: MODERATE-SLOPE GRASSED 3% L, §L SLOPE
©AND 3OLF J-8% (,SL: MODERATE-SMALL STCNES WJATERWAYS | 0-8% 3 EROQES ZASILY
TA[RWAYS 3<'5" L SL: MODERATE-SMALL STONES,SLOPE ; bo3e% SIL: "SLOPE, ZRODES ZASILY

H S VERE-SLOPE

LoNAL NTZNPRECAVT NS




MI10041 SOIL I NTERPRETATIONS RECORD

MLRACS) < 97, 98, 99, 111 : K18B1E SERIES
REV. Lw8, 2- :
AQUOLLIC'HAPLUDALFS, FINE-LOAMY, MIXED, MESIC

THE X1B8BIE SERIES CONSISTS OF SOMEWHAT POORLY DRAINED SOILS Fm N LOMY GLACIO'LUVIAL DEPOSITS ON LAKE PLAINS.
QUTWASH PLAINS AND DELTAS. THE SURFACE LATER (S VERY DARK GRAYISH SROMN LOAM 7 INCHES THICX. THE SUBSURFACE LAYER |
GRAYISH BROWN MOTTLED LOAM & INCHES THICK. THE SUBSOIL IS BROWN MOTTLED SILT LOAM AND SILTY CLAY LOAM 25 [NCHES TKICX.
THE SUBSTRATUM [S BROWN MOTTLED STRATIFIED SILT LOAM, FINE SAND AND VERY FINE SAND. SLOPES RANGE FROM 0O TQ & PERCENT.
MOST OF THE SO{LS ARE USED FCR CROPLA

ESTIMATED SUIC PROPERTIES (X
DEPTH AL LESS LIWIU -
(IN.) USDA TEXTURE UNIFIED AASHTO chr THAN 3% PASSING SI NO. | LIMIT Hgéx”
U-TTIC; SIC W, CL, LA X°%, l*r v 35 |WP-15
0-11|Lts SM, sH-SC Aé, A- ] -7
TR §%e;"" ol U ot S g 2-ds |"o 8
34-60|SR-$1L-F8’ ML, SN, SC, CL A-4, A2’ 0 <30 |wp-10
OEPTH{CCAY [ PERMER- | AVKILABLE —SOTC SKCINITY CIRROSTVITY
(IN.YJCPCT)| DENSITY | BILITY  |WATER CAPACITY [REACTION|(MMHOS/CM)| ~SWELL
(G/CM3) {IN/HR) (IN/IN) (PH) POTENTIAL “STEETTCURCRETE
T 5-29171.480-1.05 | 0.5-2.0 T.78-0. 2% o= 1.3 - o __AIGA  [MODERATE
0-11] 0-15§1.40-1.65 | 2.0-6.0 0.13-0.18 |5.5-7.3 - LOW
2-111 2-20{1.40-1.85 | 0.4-2.9 0.16-0.20 [5.4-7.3 - Lod
11-34(18-35{1.40-1.45 | 0.4-2.0 a.17-o.§ 5.6-7.3 - oM
36-40| 2-18)1.40-1. 0.4-2.0 0.12-0. 7.4-8.% - LOW
TXOTRG RIGR CEMENTED PAN YD
- A TR G| e
(FT) N)_ (IN)
L0 UIK - - >S50 -- 3 HTGH
SARITARY FACILITIES nmcus*rmx MATERIA
T SEVERE-WETRESS -
SEPTIC TANK :
ABSORPT 1M ROADFILL
FIELDS
"~ SEVERE-WETRESS TRPROBKBCE-EXCESS FIRES.
SEWAGE
LAGOOM SAND
AREAS '
T SEVERETWRETRESS, TOO SARDY TRPROBABTE-EXCESS FINES
SAN{TARY
LANDFILL GRAVEL
(TRENCH)
" SEVERE-WETRESS TRIR-SRACL STURES, THIN CAVEW
SANITARY
LANDFILL TOPSOIL
(AREA)
PO T SARDY, W TRESY
DAILY ' WATER MANAGEMENT
COVER FOR T : Gt
LANDFILL POND 3-6X: MODERATE-SEEPAGE, SLOPE
RESERVOIR
- AREA
BUILDING SITE DEVELOPMENT
- P SEVERE-PIPING, RETNESS
SHALLOW EMBANKMENTS .
EXCAVATIONS DIKES ANO
' : LEVEES
" SEVERE-WETRESS “SEVERE-CUTHANKS CAVE
OWELLINGS EXCAVATED
WITHOUT PONOS
BASEMENTS AQUIFER FED
o | SEVERE-UETRESS : U=3XT.
DWELL INGS 3+X: FROST ACTION, SLOPE, CUTBANKS CAVE
YITH DRAINAGE
SASEMENTS
I SEVERE-WETRESS C: WEINESS
SMALL Tzt §u. bei 40 UFSLs SLOPE WETNESS
COMMERCIAL : IRRIGATION | 0-3% [FS: wETNESS, FAST INTAK
3UILDINGS 3eX LFS. swPE WETNESS,FAST [NTAKE
I SEVERE-FRUST XCTTON ERCUES EASTLY,BETRESS, 100 SAROY
LOCAL remuczs !
R0ADS AND » :
STREETS uxvsasxous
TTXWRS, [ WOUERATE-WETNESS T ETRESS EXCUES EXSTLY
LANDSCAP (NG : GRASSED
AND GOLF VATERWAYS
FA{RWAYS
1

<EQiLUNAL (NTCNXPRETAT [UNS




210253 SO, ([ HNTERPRETATIONS RECORD
HMLRA(S): 98 1114 : LEONT SERIES.
Y, LWF -59

TYPIC WABLUOALFS, LOAMY-SKELETAL, MIXED, MESIC

\N' LIOYT SERIES CONSISTS OF VELL ORAINED SOILS FORMED IM QUC!O'LWUL MATERIAL ON UPLANDS, THE SURFA 301 L 13 very
JARY GAAYISH AND 3ROUN GRAVELLY SANOY LOAM 13 [NCHES TNICX., THE SU L IS J20W GRAVELLY SANOY LOAM INCHES THICX,
THE SUBSTRATUM [S JARX YELLOWISH 3RCWW VERY GRAVELLY LOAMY SANO. thl! KANGE FROM 0 TO PERCENT, ‘AREAS ul -
CROPLAND, WOOCLAND AND PASTURELAND. ’ h

P TYTIRX SOIL TYOPENTIES —
H L3114 FEHLEN [*L8 i
(N, USDA TEXTURE . uNlried AASNTO 3;4')‘ KAM 3% pAS iy ,T)l‘gry :
y 1 Y
PERS I EA e ut sx.w. sn 3T X g, X° St O L4
0-13lc2-LSs s, Sx [T 2% - ] A2, A= '-‘.' .io g. g. - HPe
g-13{gav-st M) $ :fl- A4, A- -10{{8-68 . 38. " pe
13-29{CcB-CL, GR-SCL, CR-CL lCL, sc. A4, A-b, .l-; -30 ;’8-8 . . ; ;-
29-<2|cr-sC, cr-scL; c8-cL |sc, ¢L, &€ A*d, A6, Ae -§-30|m-48 K- b -
¢2-60{cr-8,"¢cg-Ls, éa-st SH! SPaew, SE.  S-seiAsi’ A2’ A-d -35]48.88 - 30 _[up.
OEPTRCCAT “TRITS T BUCKT SENMNEX? TVITLASLY OTC SACIRIIT. 1 3 X* S TON | TvilY
(IN.){CPCTY| DENSITY gL iTY WATER CAPACITY {REACTION|(HOS/OM)| SwWeL 1‘ FACTOR | R
(G/CMY) (IM/HRY (I1N/1N ({PW) - POTENTIAL m
U-T3 IS8T w0,/ | Je8%8.J Jel3°U,1¢ Y-S R WA ol -
g-13] 3-15{1.48-1.70 ! 3l5-6.0 3.06-0.08 a-T. . oy .1 ‘
0-13] 2-18i1.40-1.70 | G.6-6.0 3.05-0.10 18e7. . Lo f.17] 8 :
13.200184381,00-4.70 | 0.56-2.9) N -0.33 $.1-7, . tow 1,2
29-42 18-35J1 0-1,70 | 2,0-4,2 .03-49. .4-7.8 . Lo b1
62-¢9( 6-18 1.;0-!.5. 3,0-2C 0,01-0,03 ,6<8.4 . LoV 0 .
LA TN Niyd WATER TASL L PAN eURULL 3! E’E: 544
R & [UEPTRTRAZIUNESS |DEPY RXRORESSTIRIT.JTCTAC|GRP| FROST
FIETCCRGY SCA T IO TRCRTRY | (57) [eL] - (1d) i NY) 1 (IN) ACTION
WCRE, T ) 23T 3 123 G RUERATE
— SANLTARY FACILITIES - CONSTRUCTION WATERIAL . '
X RYENATE-PERLS ?"{f’ Lo
SEPTIC TINK | G- 15%: MCOLRATE. vnr.: s' aa.r sLore - : 3- Xt FAIR-SLOPE
“E?Zfé"“ 15 X: SEVEME-SLOPY ROASEILL 25¢Xs POOR~SLOPE
s
o a7 SLVEVE-SEEVAGE PRCUXRCE -
SEWAGE 7~z- SEVERE-SIEPAGE, SLOPE
L LAGOON A0
i IREAS l .
' TTTSTTTIEVEYETSEEPXCE  TO0 ST PROYIELE
SANTTARY 15+X: SEVERE-SEEPAGE, $LOPE, 103 JANDY
LANODFILL GRAVEL
i ITRENCH)
YTTSEVERESEE U TIXT PUDR-SHICL STONES, AREX NECLXIN .
! SaAN[TARY 's.“;- SEVERE- seeuce sLort 1S+Xs POOR-SHALL STONES,AREA RECUAIN, SLOPE
[ LAMDEILL TOPSOIL
, (AREA)
l
TS SoRETIRE T e yATER MANAGENENT
- ¢ T BAT SEVERESSEE
EXE;HE: POND 8+X: SEVERE- !EEPAGE sLoPE
l - Il:ggll
RYILDING SITE om&gﬂ'ﬂf TETSTEYILT =
T U-TSN: SEVEAE-CUTHXNES CAVE "SEVERE-
; gusciou | 1SS%1° SEVERE-CUTRAKKS CAVE, SLOPE DMtAvORNTS |
v :
,EXCA (o ety
U Sa, ILIUAT SCVENE R WATEX
outins | 1k R o
Ha¥lg .X: . N
,‘.‘i;.z,f" AQUITER FIO.
! 3-15%: SDERATE-SLOPE e o
SUELLINGS 4-15%: - -
| SITx 15+%; SEVERE-SLOVE ORAINAGE
JASEMENTS
Ueda uk*) vwwcn
T SLL LAY, N SE DROUGHTY
SMALL 5-3%: wCOERATE-SLOPE 3 “a“’s:’m LR 1T FAST INTAKE "
! gSngTSé;L Bef: seveaR-sione : tRicATION Soixcg L'ix SLOPE,ORAUGKTY, FAST mm
: Tt GT3TTSUIGAT UTgXT TANCE STONES; TU0 SAR0T
R -TATS i 2.15%: WCOERATE-SLOPE rt::tcts 8+X: SLOPE,LARGE $STONES,TOO SAMOY
| 20105 1wy 15+X: SEVERF-SLCFR DIVERSIOVS
H STREETS
——n:wr——'-v-r*‘mnnrmr:‘m = ) 3 u-u‘f. TANGE STCRE
iLangscaolwg | 8- 15“. -:aenrz sskaLt sTone$,LarGE STONES, uﬂ‘iﬁi?; 8+X: LARGE sronu h.on,blcucuﬂ “
7 ann zoLs sie ERVAY !
FALAVATS | '5eX: ssv:n! SLOPE .

. __‘4'EL,,'HIL TQTENPIE TATTLNY




810037 : ' . SOIL INTERPRETATIONS RECORD

:!EsA(S)' 95A, 958, 98, 97, 11 MATHERTON SERIES
Lw8
uooLLIC bCHRAGMLFS FINE-LOAMY QVER SANDY OR SANDY-SKELETAL, MIXED, MESIC

THE MATHERTOM SERIES CONSISTS OF SOMEWHAT POORLY DIAKN SOILS FORMED [N LOAMY AND SANOY GLACIOFLUV!AL OEPOSITS OM
QUTWASH PLAINS, VALLEY TRAINS ANO TERRACES, THE SURFACE LAYER [S VERY DARK GRAYISH BROWM SANDY LOAM 8 INCHES THICK. THE
SUBSURFACE LAYER (S GRAYISH BROWM LOAM 3 [NCHES TK(CK. THE SUBSOIL (S GROWN ANO GRAYI!SH SROWN FIH’TLED SANDY CLAY LOAM
AND GRAVELLY CLAY LOAM 24 INCHES THICK. THE SUBSTRATUM 1S LIGHT GRAY GRAVELLY SAND. SLOPES RANGE FROM 0 TO & PERCENT.
MOST AREAS ARE USED FOR CROPLANO.

131
VEPTH TAL LESY T -
CIND) USDA TEXTURE UNTFIED AASHTO Em‘" THAN 3* PASSING SIEVE o, | LINMIT }"x‘ggv
T-TT1C CL, CL-HC k%, A9 '] - - - - QU0-30 | &- 17
g-11{s1t e, CL-m A6, A6 g-3 90-100 73-100 70-100 30-% | 0 =11
1933 (SEL, @recL, L s a= Ne A3 AY 0% RO IP R AR | 0% Mok
- - A. - - - - - - - - -
35-60{GR-§, S, GAv-S GP, SP, SP-SN, GP-GM{A-1, -5: A-2- 0-10/40-100 25-7S 20-55 0-15 . NP
DEPTH|CLAY [ PERMEX- | AVAILABLE SOTL | SALINITY = JEROSTONTUIRO JORGANT CORROSTIVITY
C(IN.)|(PCTY| DENSITY | BILITY  |MATER CAPACITY|REACTIOM|(MMNOS/CN)| “SWELL |FACTORS|EROD.|MATTER
(GEC’BE (LN/4R) (IN/IN) (PH) POTENTIAL |"X-T T |GROUP| (PCT
J=TT U= 20T T.5U=1., W0.U U.13°0.4d Del*l.d - e i . LY p oy L
8-11]12-20(1.30-1.65 | 2.0-6.0 0.15-0.26¢ 15.1-7.3 . (oM |-32] & ] & 3-4
9-11]10-20{1.20-1.65 | 2.0-6.0 0.13-0.15  [5.1-7.3 - toWw [-20( & | 3 2-4
11-35/20-35/1.40-1.70 | 0.4-2.0 0.12-0.18  15.1-7.3 - MODERATE | .26
35-50| 0-10]1.50-1.45 »6.0 0.02-0.064 [7.4-8.% - - oW .10
8 114 ITED PAN SEURUCY — [SUUSTDENCE ™
LOOTRG TEPTE T XTRO PN TH [FARDNESSTUEPTH- TRARDRESS [ TNTT . [TOTXC |GRP | FROST
TRECUENTY T DURATIOW _[WOWTRS | (FT) (IN) (IN) CINY [ CINY ACTIOM
NORE 1 — Y. 0=, UIAPPRRENT [NOV-RAY] >80 - T [ AIGH
SANITARY FACILITIES ' CONSTRUCT1OM MATERIAL
- . FATR-WETRESS
SEPTIC TANK
ABSORPTION : ROADFILL
FIELDS
" SEVERE-SEEPAGE, JETWESS'
SEWAGE
LAGOON SAND
AREAS _
SANITARY
LANOFILL GRAVEL
(TRENCH) :
I SEVERE-SEEPAGE, WETNESS POOR-SRALL STUNES, AREX RECLATN
SANITARY L
LANDFILL ToPsolL
(AREA) :
 POON-SEEPRGE ; TU0 SAHDY ; SRAUL STURES™
DAILY ! WATER MANAGEMENT
COVER FOR MSEVERE-SEEPAGE
CANDFILL POND
RESERVOIR
AREA
BUILDING SITE DEVELOPMENT
mm—. SEVERE-SEEPRGE, ETRESS
SHALLOW ! EMBANKNENTS
EXCAVATIONS DIKES ANO
LEVEES
SEVENE-WETNESS ™ SEVERE-COTOARKS TAVE
DMWELL INGS EXCAVATED
WITHOUT
BASEMENTS S AQUIFER FED
SEVENE-WE TRESS U-3%;
DWELL INGS 3+X: FROST ACTION, SLOPE,CUTBANKS CAVE
GITH ORAINAGE
3ASEMENTS
SMALL 30: LSl SLOPE WETNESS
COMMERCIAL IRRIGATION | 0-3% §L: WETNESSSOIL 3LOWING
3UILDINGS | 3+%st: suope,wetNESS,SOIL BLOWING
' SEVERESTROST ACYTON S STCT METRESS , TO0 SAROY
LOCAL TERRACES - | SL: WETMESS,TOD SAMDY,SOIL BLOWING
WADS AND AND
STREETS O{VERSIONS
LANDSCAP NG GRASSED
AND GOLF WATERWAYS
FAIRWAYS _

<Eui NAL NTExXPREAT:CNS




1L0270 SOlL [ NTERPRETATIONS RECORD
MLRA(S): 958, 97, 98, 108, 110, 111 MORLEY SERIES
REV. JCD, 10-87 WJELL ORAINED
TYPIC HAPLUDALFS, FINE, (LLITIC, MESIC
THE MORLEY SERIES, WELL ORAINED, CONSISTS OF WELL ORAINED SOILS FORMED [N GLACIAL TILL ON _UPLANDS. THE SURFACE LAYER IS
VERY DARK GRAY SI(T LOAM 4 [NCHES THICK. THE SUBSURFACE LAYER (S GRATISH BROWN SILT LOAM S5 INCHES THICK. THE SUBSOIL I3
BROWN SILTY CLAY LOAM AND SILTY CLAY 33 [NCHES TH{CK. THE SUBSTRATUM (S BROWN SILTY CLAY LOAM. SLOPES RANGE FROM ! 70 50
PERCENT. MQOST AREAS ARE USED FOR CROPLAND.
ESTIM SUIL_PROPERTIES
OEFTH FRACT [PERCENT OF MATENTAL LESS AS-
CIN.) USDA TEXTURE UNIFIED AASHTO >gc1x_34 THAN 3" PASSING SIEVE NO. LIMIT Hgéy
(
T-F (SiC, L TC, CL-NT X9, K-w T-5 |P5- 100 ¥9- 100 J0- 100 75-99 | 29-«U | 3-19
9-9 [cL cL A6, A-7 0-5 {95-100 90-100 85-95 80-90  30-45 [15-25
0-9 (SICL CL A-6, A-7 0-5 195-100 90-100 35-95 80-90 | 30-45 [15-25
9-141s{CL, cL A6, A-7 0-10{95-100 90~100 85-95 30-90 | 30-50 (15-30
14-62]S1CL, SIC, € CL, CH A-8, A-7 0-10{9%-100 90-100 85-95 30- 30-60 |15-35
42-60 S!CL CL A-6, A-7 0-10195-100 90-100 85-95 80-90 i 30-50 ({15-30
JEPTH [ PERMEA- XVATCABLE TC SACINITY | S < 'WIND |ORGANIC 7Y
CIN.) (PCT) QENSITY 8ILITY WATER CAPACITY|REACTION{ (MMHOS/CM) SWELL FACTORS (ERQD . [MATTER
G/CM3) | (IN/HR) (IN/IN) (PH) POTENTIAL] X [ T |GROUP! (PCT) |TSTEEL _TCONCRE.:
PEFS .35-1.9% | 0.5-2.0 0.20-0.25  19.1-%.3 B oW T3] & T3 ATGR__ WODERATE
3-9 ZT 35(1.40-1.60 0.2-0.6 0.18-0.20 5.1-6.5 . MODERATE |{.32] 4 [} 1-2
2-9 (27-3511.35-1.50 | 0.2-0.6 0.20-0.22 5.1-6.5 - MODERATE |.371 & 7 1-2
9-16]27-40]1.65-1.45 | 0.2-0.6 0.18-0.20 5.1-6.5 - MODERATE |.43
14-42135-50(1.55-1.70 ]0.06-0.46 0.11-0.15 6.1-8.4 - MODERATE .43
462-60(27-4011.40-1.80 (0.06-0.6 0.07-0.12 6.1-8.4 - MODERATE [ .43
FLOODTRG ATGH WATEN TABL CEMENTED PAN [SUBSIDENCE  [AYDPOTENT .,
_!THF—*WMMSS DEPTH [HARURESS|INIT.|TOTAC|GRP| FRQST |
FREQUERCY | DURATION _TRORTAS | (FT) (IN) (IN) ¢IN) [cIN) ACTION |
— VONE T T >8. U - >50 - T C HATC]
SANITARY FACILITIES cous‘raucnou NATER!AL
~TS%: SEVERE-PERC 1-29%: P !
SEPTIC TANK 1501. SEVERE~PERCS SLOULY SLOPE 25+%: POOR- LQU STRENGTH, SLOPE j
ABSORPT {ON ROADFILL :
FLELDS :
T-2%: SLIGAT TRPRUBABLE-EXCESS FINES |
SEWAGE 2-7X: MODERATE-SLOPE i
LAGOON 7+%: SEVERE-SLOPE SAND
| iREAs i
v' TTTS%T SEVERETTOUCTX TRPRUBABCE-EXCESS TINES !
| SANITARY 1S+%: SEVERE-SLOPE, roo CLAYEY
© LANDFILL GRAVEL
© (TRENCH)
i T 3%: SLiGAl 1 -19%: SGOR-THIN CAVER
© SANITARY 3-15%: MODERATE-SLOPE 15+%: POOR-THIN LAYER,SLOPE
i LANDFILL 15+%: SEVERE-SLOPE TQPSOIL
. {AREA)
X: POOR-TOQ _CLAYEY, ARARD 10 g
. __DAILY 150%. *POOR- SLOPE , T0O CLAYEY, HARD TO PACK WATER MANAGEMENT
I ZCVER *OR T 3%: SGLIGAT
i TUANDFILL POND 3-8%: “ODERATE-SLOPE
; RESEggOIR 8+%: SEVERE-SLOPE
AREA
SUlLDlNG SITE DEVELOPMENT
i ERKTE- 100 GLAVEY “WOUERATE-RARD 10 "&CK
| SHALLOW 152. MODERATE-TOO CLAYEY,SLOPE EMBANKMENTS
IEXCAVATIONS 15+X: SEVERE-SLOPE DIKES AND
; LEVEES
‘ T-3%; WOOERATE-SARINK-SWELL SEVERE-NU WATER
OWELLINGS 8-15%: MODERATE- smunx SWELL, SLOPE EXCAVATED
I S THOUT 150’3 SEVERE-SLOPE PONDS
’ 3ASEMENTS AGUIFER FED
T 3%: WOUERATE-SARINK-SWELL UEEP U WKIER
! JUELL[NGS 8-15X: MODERATE-SLOPE, SHRINK-SWELL
t 15-%. SEVERE-SLOPE DRAINAGE
BAS:HENTS
T T Gw: YOUERATE-SARINKR-SWELL I c- 3% TERGS SCUWLT -
SMALL © 4 az. MOOERATE-SHRINK-SWELL , SLOPE ; 3+%: SLOPE,PERCS SLOWLY
. IZMMERCIAL | 3+X: SEVERE-SLOPE {RRIGATICN
D 3ULLIINGS i I
i " 1-19%4: SEVERE-LOW SIRENGIH ] T 37e: SNOUES =AS:LY
. .OCAL i 15+X: SEVERE-LOW STRENGTH,SLOPS TERRACES | 3+%: SLOPE,ZRODES ZASILY
| RVADS anND ANO
[ STREETS OIVERSIONS
~X=RS T 3ve: SL.GAT . TT3%: TNCUES SASILY, ERCS Seewly
"LANDSCAPING = 3-1SXN: MODERATE-SLOPE : SRASSED | 3+%: SLOPE,ZRODES ZASILY,?8ICS Silwl~”
AND 5CLF 1S+%; 3SEVERE-SLOPE i <ATERWAYS |
SATRWAYS D

“Eu, JNAL

_NIZIPNE AT IONS




M10033 SOI!IL INTERPRETATIONS RECORD

MLRA(S): 958, 97, 98, 111
REV. LW8 z
TYeic mhwu_ss COARSE-LOAMY, MIXED, MESIC

THE QSHTEMC SERIES COHSISTS OF WELL ORAINED SOILS FORMED [N (OAMY AND SANODY GM.CIOFLUVIAL DEPOSITS ON QUTWASH PLAINS
YALLEY TRAINS AND INES, THE SURFACE LAYER IS DARK GRAYISH BRO\N SANOY LCAM 9 INCHES THICK. THE SUBSURFACE LAYER fS
3ROWN SANDY LOAM S lNCHES THICK. THE SUBSOIL IS OARK REDD!SH BROWN SANOY LOAM [N UPPER 21 [NCHES ANO OARK BROWN {(OAM

SAND IN LOWER 25 INCHES. THE SUBSTRATUM |S GRAYISH GROWM COARSE SAMD AND FINE GRAVEL. SLOPES RANGE FROM 0 TO S5 PERCENT

OSHTEMO SERIES

<ty NAL  NTEXPRETAT. UNS

CROPLAND [S THE MAIN USE.
ESTIRATED SOTL PRUPERTIES
JEPTH FRACT TERTAC _LESS TT=0TU [PLXAS
(IN.) USDA TEXTURE UNIFIED AASHTO : Zg&n THAN 3" PASSING SIEVE NO. | LIMIT {gs;v
. SR S Rt B R~
T 1% FSC SN, SN-5C, RC, tC- ~Z, k% T (93-100 335-93  3U- 29733 0 [RP-3
0-14 LS LFS SM, SP-SM A-2, A-1 A6 0 [9%5-100 85-9%5 " 40-30 10-40 - WP
14-35 SL ScL, GR-SL SC, SK-SC A-2, A- , A1 0 [80-100 55-9% 35-85 15-50 | 20-30 | 4-t0
35-80(LS, s GR-LS SN, SP-SM A2, A 0 |80-9% 55-9% 35-70 10-3% - NP
80-99|SR-5-G SP-SM, GP, SP, GP-GM{A-1, A 2, A-3 0-5 [40-90 35-8% 20-40 0-10 - NP
OEPTH|CLAY TROTST BUCK| PERMEA- | AVATLABLE SOTC SKCIRTTY T SARIRK: ERUSTWFT‘W"‘WHI TORRCSIVITY
CIN.) [CPCT){ DENSITY SILITY WATER CAPACITY [REACTION | (MMNOS/CH) SWELL FACTORS [ERQD. (MATTER
(G/CM3) | (IN/HR) CINZIN) (PH) POTENTIAL| X [ T IGROUP|{ (PCT)
T-Tel 2- T8 1-39-1.50 | ¢.0°5.0 T.10-0. 79 S 1-7.3 < o 26l 3] 3 .33 g TIGH
0-14( 2-10§1.35-1.50 | 4.0-20 0.10-9.12 5.1-6.5 - LOM 171 S 2 5-3
14-35(10-18(1.30-1.60 | 2.0-6.0 0.12-0.19 5.1-6.5 - LoW .26
35-60| 5-15}1.30-1.80 | 2.0-6.0 0.06-0.10 5.1-7.3 - LOM A7
60-991 0-151{1.30-1.50 >20 0.02-0.04 7.6-8.4 . Lo 10 )
: FLOOTRG WIGH CEMENTED PAN [SUSSIDERCE _[AYO
“UEPTH | KIRD  |MONTRS (UEPTH|HARUNESS(UEPTH | TN{T. | TOTAL|GRP| FROST
T TREQUENCY — | DURKTION _ [RORYAS | (FT) IN) (IN) CIN) JCIN) ACTION
GCRE____ | T >5. U - >&T - 3 ROOERATE
SAN!TA!Y FACILITIES CONSTRUCTION MATERIAL
~U-19%:
SEPTIC TANK 8~152. MODERATE - SLOPE 15-25%: FAIR-SLOPE
AB??’;{;;ON 15+X: SEVERE-SLOPE ROADFILL 25+%: POOR-SLOPE
U=7%: SEVERE-SEEPAGE —PROSKELE
SEWAGE 7+X: SEVERE-SEEPAGE, SLOPE
LAGOON - SAND
AREAS
- T5%: SEVERE-SEEPAGE PROUBXBLE
SANITARY 1501- SEVERE - SEEPAGE , SLOPE
LANDFILL GRAVEL
(TRENCH)
J-T5X: SEVERE-SEEPAGE U-T15%: POOR-SMALL STONES
SANITARY 15+X; SEVERE-SEEPAGE, SLOPE 1S5+X: POOR-SMALL STONES,SLOPE
LANDFILL TOPSOIL
{AREA)
U=TSX: POON-SEEPRGE
DAILY 15+X: POOR-SEEPAGE, SLOPE WATER MANAGEMENT
COVER FOR U-3R7 =
LANDFILL POND 8+X: SEVERE-SEEPAGE, SLOPE
RESERVOIR
AREA
JUILDING SITE DEVELOPMENT
-T9%; - SEVERE - SEEPAGE,PIPTRG
SHALLOMW 15+X: SEVERE-CUTBANKS CAVE, SLOPE EMBANKMENTS
EXCAVATIONS DIXES AND
LEVEES
U-3%: SC SEVERE-NO WATER
OWELL[NGS 8-152. !{DERATE -SLOPE EXCAVATED
wiTHOUT 15+X: SEVERE-SLOPE . PONOS
SASEMENTS AQUIFER FED
U-8%: SC ~| UEEP U WATER
JWELL [NGS 8-15%: mERATﬁ SLOPE
WITH 15+X: SEVERE-SLOPE ORAINAGE
3ASEMENTS
J-60%: SLIGAT. T-3X 5 T SUIL SLCWING
SMALL 4-8X: MODERATE-SLOPE 3+% SL FSL SLOPE, SOIL 3LOWING
COMMERCIAL | 3+%; SEVERE-SLOPE {RRIGATION | 0-3% LS,LFS: FAST INTAKE,SOIL 3LOWING
UILOINGS 30: LS,LFS: SLOPE,FAST INTAKE,SOIL 3LOWING
U-8X: SLIGAT U-8%:
LOCAL 3-15%: MODERATE-SLOPE TERRACES -2 H SLG! rcn §ANDY SOIL BLWING
ROADS AND 1S+X; SEVERE-SLOPE AND
STREETS DIVERSIONS
TAWNS T 3%: SC.G U-3%: rA !
LANGSCAPING | 3-15%: WCOERATE-SLOPE GRASSED | 8+X: SLOPE |
A:?RSEL;. 15+%: SEVERE-SLOPE WATERWAYS }
; Y



SOIL INTERPRETATIONS RECORD

M10388
MLRA(S): 10 108, 110, 115, 127, 140, 142, 145 PALMS SERIES
REV., LwW8 MAAT>S0
TERRIC NéDlSAPRISTS LOAMY, MIXED, EUIC, MESIC
OVER' LONRY RINER mﬁéééé?rg’xﬁénmes FOAL AREAS di THIN LAKE smsmwmw:&w}m N SREACE SB1L 1S
LOAMY MINERAL SIOMAL Al "]
SLACK MUCK 35 INCHES THICK. THE SUBSTRATUM 1S GRAY MOTTLED CLAY LOAM. SLOPES RANGE FROM 0 TO & CENT DRAINED AREAS
ARE USED FOR CROPLAND AND UNDRAINED AREAS ARE USED MAINLY AS WETLAND WILDLIFE HABITAT.
ESTIMATED SOTL PRUPERTIES [X)
SEPTH - FRACY TAC LESS TI0T0
(IN.) USDA TEXTURE UNIFLED AASNTO :gc% THAN 3" PASSING SIEVE NO. LIMIT Ngé;’f
~% 1 YU 1 %0 1200
=33 [5P, WOCK L4
35-60|CL, SICL, FSL CL-M,, CL A-4, A-6 0 |85-100 80-100 70-9% 50-90 | 25-40 | 5-20
OEPTRICLAY TMOTST BUUK] PERNEA- | AVKITABCE ] _SOIC_ ] SACINITY_] SRRINK- |ERCSION[WIRD | NICT  CORRUSIVITY
C(IN.){C(PCT){ CENSITY 8ILITY HA‘I’ER CAPACITY [REACT ION | (MMHOS/CM) SWELL FACTORS |EROD. |MATTER
(G/CM3) {IN/HR) {IN/IN) {PH) POTENTIAL !X T {GROUP! (PCT)
-39 - _10.23-0.43 | U.2°9.0 U.35-U. 45 5.1-7.8 - =19 >73 HIEEEEEE
35-640| 7-35(1.45-1.7% 0.2~2.0 0.14-0.22 6.1-8.4 - LOW 37
FLOOOTRG. RIGH WATER TABC {TED PAN BEDROCX . |SUBSIDENCE [AYD[POTENT'C
‘usnrr‘zmmrm [AXRURESS | TRIT. [TOTAL [GRP| FROST
TTREWUENCY | DURATION —_[FONTAS | (FT) (IN) (IN) (IN) ICIN) ACTION
TNCRE-WARE | 1 *7-1.0 = > >50 -5 -3Z1X/0] _RIGH
SANITARY FACILITIES : CONSTRUCTION MATERIAL
* ' . SLONCY <
SEPTIC TANK
ABSORPTION ROADFILL
FIELDS
SEVERE- SEEPAGE, EXCESS NONDS, FOROTRG THPRUBABUE - EXCESS ROMUS
SEWAGE e '
LAGOON SAND
AREAS .
SEVERE -PORCTRG, EXCESS RUNCS TRPRUBAGLE-EXCESS RURUS
SAN[TARY
LANDFILL GRAVEL
(TRENCH) '
I~ SEVERE- SEEPAGE, PORDUING : '
SANITARY
LANDFILYL TOPSOIL
(AREA) ’
I POOR-PORUTRG, EXCESS ROMUS™ :
DAILY WATER MANAGEMENT
COVER FOR =T SEVERE-SEEPAGE
LANOFILL PONO
. RESERVQIR
. AREA
. - JUILDING SITE DEVELOPMENT
— ] SEVERE-cXCESS RUMUS,PORDIRG SEVERE-CXCESS AUMUS, PORUING
SHALLOW EMBANKMENTS
EXCAVATIONS OIKES ANOD
_ LEVEES
“NONE: SEVERE-SUBSIVES,PORUING ~ | SEVERE-SLUOW REFILL
OWELLINGS ‘| RARE: SEVERE-SUBSIDES,FLOODING,PONDING EXCAVATED
Wi THQUT PONDS
BASEMENTS AQUIFER FED
I WORE: SEVERE-SUBSIVES,PORUTING PORDTRG, SUBSTDES, FROST ACT TOR
OWELLINGS | RARE: SEVERE-SUBSIDES,FLOODING,PONDING '
WITH ORAINAGE
BASEMENTS
" UONE: SEVERE-SUBSIDES,PONUING U-3%: PONUING, S0TL SLCWIRG
SMALL RARE: SEVERE-SUBSIDES,FLOCDING,PONDING 3+X: SLOPE,PONDING,SOIL 3LOWING
COMMERCIAL {RRIGATION
3UILDINGS
SEVERE-SUSSTUES, PORDTRG, FROST XCTTON PORUTNG , SOTL SLOWING
LOCAL TERRACES
ROADS ANO - . A
STREETS D!VERSIONS
TAWNS SEVENE-PUNUTRG,EXCESS RUNCS l WETNESS,RUOTIRG UEPTH
LANOSCAPING GRASSED
AND GOLF WATERMWAYS
FAJRWAYS
1 JES VAL WITESPRETATICNS
i




Ta01% s C T L o T6E & =22 12 T1T1 9

CAR(S)l P5As SS3, 554 S5y 1384 lile il
iVe JCDs 6=87
"YPIC HAPLAGUOLLSe FINC=SILTYs KIXSL e %ESIC

A€ PELLS SERIES CONSISTS OF ZTEP, PCORLY DFAINECD SGILS FORMED Ik LG
SURFACE LAYER S =zLaCe TLAY LLG% 13 TWSHES THICK. THI SU2SCIL 1S VEF
IN JPPER 18 INCHES ANC GRAY MOTTLEID SILT LGAM AnD LOAM Ik LGWER 7 IA
TTRATIFICU SANDY LOA*, SILT L2JAM AMD CLAY L%5AY. SLOPUS RAGE FRO“

LUY wATCRIAL AND STRATIFILD OUUTWLGK JN UPLANLG. TFC
Y CAAY GRALY &1C JLIVE GR2Y ™OTTLC:. SILTY CLAY LQOL-
CRESe THE SUBTTRATUM 1S GRAY atl CLIVE GR&Y -CTTLEZL
TT 3 PERCEINT. CRIPLAND IS THI velr u3f.

SSTI¥ETED Selu ERGPEPTIES

: : PFRACTIFERCEINT OF MATERIAL LESS  solGUle iFLAz~ ¢
USUA TEXTURE 1 ULIFIED ; LASKTO 1> INU_Ipan 3® PASSTIMG SISVE Nog t LIMIT 1TICITY:
! ! P(PCT): L8 1 .10 b _ep__t ac: ot L1 :
1L tae1 t U 1 100 95=10) 9Juel . 35-3 | &Q~cC ¢ :
tcL PA=7 b C 1 100 95102 9Celil ES5~SS i 4ygesl !l%ecs @
H4u th=oy AT t 0 108G  95=100 90-13C 8595 ! 30e4S 113=27
115=31:SICLe SICs CL icL tagy Ae7 12 1 100 $5=1C0 9C=102 E%~5 ! 3u=zl :ldelp
13138 SR=SICL~SL HJR th=bs A=T I 7=5 135=103 95=1062 BE=9S £l~90 1} 25=4%5 13 :
xRl R iR _i3%230e SCs Sla CL=vLiAs2e Acas b= 3 029 1582142 852099 Si°)i0 30akg : :
IZEPTHICLAY (MOIST EBULK! PLRYEA= 3 AVATLAELS : SUIL tOSALIMITY | SHRINK= 1CROSIONIWING (ORGLUIC: : H
POINGY ICFITIE DENSITY 1 2ILITY  IWATER CAPACITYIREACTION! (MMHOS/C¥)! SWELL EACIQRSIERCO.:MATTER :
: i L YG/C¥2) i CINZHR) i (It /M) HER ) 190TENTLabi r £ T {GRQUP: (PZT) ¢ : :
P 0=lZiZT7=3531,10=1e2" ! leb=ied 1} Celiedeil 16al=Tob 1§ - IMCTERATE 1,280 € 3 1 3 : i :
C=12127=3541,20=1435 | 346=2e3 ! Cal8=042G ‘tel=Teb § - IMCDERATT 1.26% £ ¢ € ¢ .
(=13118=2711415=1e25 1 346=2e0, ! 0e22-0a24 i6el=Tot ! - IMCCERATE :,28:_5 % e @ :
i13=31127351142C*1e45 [ GCab6=2e0 | Je2i=Ge24 (6ec=Tet ! - IMOSERATE o€
151238115303 1.35%1eb5 ! Lu6=2e0 ) Cal5=0,2"  iT.e=bes ! - IMCDERATE i.2bt
12fe0iilsed)ilasioleli_f legmies _i_ Calucten  17e4=fes L hd IS N1 S Yy

: FLOODING H HIGH w&TER TAELES L CRMERTEL PaL 1 ERDRQCK LLUSS NS THYTIPCTENL T oLt
i v OEPTE 3 m QWi IMUNTHS JDZPFTHIMARCRESSICEPTH (MARCKESSI INJTeiTLYALIGRS! F-CST

FRouNIuCY ) _JUSATION iv05THS 1 (FT) & H 1IN 3 18150 4 HOSOIEY  LB Y LI G
b Agg : . 428 S=ge CIAPPARENTIUECaYUNT = |} i 2l 4 dm FRTAAR B & L

SrulTacy FACILITLES

_COASTRYCTION ®aTZfZap

H SEVERE-PONCING
ISEPTIC TANX

PIOR=wETNESS

: ABSQRPTION ¢ it ROACFILL :
: FIELDS : ] ! :
; i SEVERE=PONDING e I I%PROEASLE=EXCISS FINES :
H SEwACZ : HH H B
H LAGOUN H HH SanL H H
: ARZAS H ] : .
POSLVERC=PCLIING e t INMCRGE LELE=EXCISE FInDS :
SANITARY b M : ‘
i LANDFILL ¢ HY] C-AVEL H H
H (TRENCH) H HE H H
: ¢ STVERE<PONSING 1] T PCUR=LETNCES :
H SANL1TARY H H H B
H LANDFILL H HH TOPSOIL H B
: (ARER) : it H :
: { P3SGR=POKNCILG e : :
: DAILY H LR wATER MANAGESCHT ‘
: COVER FOR & HH Y MUCERATE=SCEPAGE
LANGFILL ] pPCHT H
: 11 RESCRVCIR 3
i ARES :
SUILQING SITE _DEVELQPuENT H H
: ¢ SCVERE=POLOING T i STVERE=PIFINGeFCLLUING
i SHALLTE : 1IIM3LEAVERTS ) i
VLXCAVATIGONS ¢ 't DIKTE #ND H :
: ! i LEVELES H '
: . t SCVERE=PONCING it i MODEMATE=SLOS REFILL H
¢ DwELLINGS it EXCAVATED ¢ H
T e ITHOUT H o PCKEE : !
! BASEMENTS ! ILAGUIFER FED H
: } SEVERE=PONCING T t PONJINGGFROST aCTICH :
! DWELLINGS ¢ Lo H :
: WITH H 't DRAINRGE ! :
i BASEFENTS ¢ H t :
H i 11 1 i
H i SEVERE=PONCING 3t t PONDING :
H SrALL ‘ HH H :
! COMMERCIAL t! IRPIGATION ! :
P BUILDINGS ] H E
; { SEVEREC=LOw STRENGTHePCNDINGeFRUST ACTIGN 1! i PCNDING !
: LCCAL H 1+ TERKACES ¢ :
t ROADS AND ¢ s ALD ' ;
¢ STRECTS : DIVERSTICNS ¢ :
! H - :
! LAWNS e ! SEVERE=FONUING ! WETNESS O :
CLANDSCAF (NG ! GRASSED ¢ :
i AND GOLF @ WATEFWAYS ! :
Y OFALRNAYS ! : :

RECIQNaL INMTERREETATIONS




M10042

SOl L

MLRA(S): 98, 99, 111, 97

REV. PGC,LW8

LwB, 9-87
TYPIC ARGTAGUOLLS, FINE, MIXED, MESIC

THE PEWAMO SERIES CONSISTS OF POCRLY DRAINED AND VERY POORLY ORAINED SOILS FORMED [N CLAYEY GLACIAL TILL OR LACUSTRINE
SEDIMENTS ON TILL PLAINS, LAKE PLAINS AND MORAINES. THE SURFACE LAYER IS VERY DARK BROWN CLAY LOAM 13 INCHES THICX. THE
SUBSOIL [S DARK GRAY AND GRAY MOTTLED SILTY CLAY 24 [NCHES THICK. THE SUBSTRATUM (S GRAYISH BROWN MOTTLED SILTY CLAY

LOAM. SLOPES ARE G TG 2 PERCENT. MOST AREAS ARE USED FOR CROPLAND.

INTERPRETATIONS RECORD

PEWAMO SERIES

- ESTIMATED SUTL PROPERTIES
DEPTH FRACT|PERCENT OF WATERIAL LESS CICUTD -
(IN.) USDA TEXTURE UNIFIED AASHTO >3 [N| THAN 3% PASSING SIEVE NO. | LIMIT [TICITY
(PCT). | INDEX
W-TICC, WR-CL TC S, k-7 U35 =100 75- 100 70-9%_ o0- 3590 | 19°29
0-13 Slb., MK-SICL CcL A6, A-7 0-5 |90-100 75-10Q0 75-100 70-90 | 35-50 (15-25
0-13/sIc, € cH A7 0-5 [90-100 75-100 75-100 73-95 | 50-55 |25-30
13-371CL, ¢, SicC CL, CH A-7 0-5 |9%5-100 75-100 75-100 73-9% | 40-55 [20-3S
37-60|CL, sfet i cL A-7 0-5 |98-100 75-100 75-100 70-90 | 40-5Q {15-2S
CEPTH|TIA I PERNEA- AVAITABLE. SOIT SACIRTTY - [JTRD [ORGARIC CORRGSIVITY,
CIN.)|{(PCT)] DENSITY 8ILITY WATER CAPACITY [REACTION| (MMNOS/CM) SWELL EACTORS |EROD. [MATTER
(G/CM3) (IN/HR) (IN/IN) (PH) POTENTIALI X T T |GROUP| (PCT) [“STEEL TTCORCRETE
T 13127-001T.33-1.99 | 4-5°2.0 1 9.78-0.79 15.7-7.3 g RTE |.c%] 2 5 37 |_ALGH o
3-13127-4011.35-1.55 0.6-2.0 0.20-0.23 6.1-7.3 - MODERATE |.28) S 7 3-12
3-13140-45(1.35-1.55 0.2-0.46 0.12-0.20 6.1-7.3 - MODERATE |.28] 5 & 3-5
13-37135-5011.40-1.70 | 9.2-0.% 0.12-0.20 5.46-7.8 - MODERATE |.32
37-40)|30-40(1.50-1.70 0.2-0.6 0.14-0.18 7.4-8.6 - MODERATE | .37
YLOUOTNG RTGR WATER TABL CERENTED PAR AYD
DEP TR T NARORESS [OEPYR [RARDNESS | INIT. |TOTAL|GRP| FROST
TRECUENCY 1 UURATIUR _ TMONTAS | (FI) IN) IN) (IN) 1(IN) ACTION
WONE 1 L + V-1 0| APPARERT |DEC-RK - >50 - /01 31GA
SANITARY FACILITIES CONSTRUCTION MATERIAL
- " SCORCY - .
SEPTIC TANK
ABSORPTION RCADFILL
FIELDS
SEVERE-PORDTRG TRPROBABLE-EXCESS FINES
SEWAGE
LAGOON SAND
AREAS
SEVERE-PURUTRG, 100 CLATEY TRPRUBXBLE-EXCESS FINES
" SANITARY
I LANDFILL GRAVEL
© (TRENCH) !
| H
| SEVERE-PORDTNG TOOR-TOU CLATEY SHALL STONES, =ETNESS '
| SANITARY ;
! LANDFILL TOPSOIL ;
(AREA) .
I POOR=TO0 CCAYEY, RARU TU PACK, PORUTRG '
DAILY WATER MANAGEMENT
| COVER FCR STIGAT — i
I LANDFILL PQND . !
i RESERVOIR :
AREA ;
3UILDING SITE OEVELOPMENT X
! ] SEVERE-PONDIRG “SEVERE - PORUIRG !
| SHALLOW EMBANKMENTS '
[EXCAVATIONS DIKES AND ;
: LEVEES .
] SEVERE-PONDING SEVERE -SLOW REFICL '
i JWELL INGS SXCAVATED i
| JITHOUT PONOS i
JASEMENTS AQUIFER FED :
| SEVERE-FUNUTING PURUING, FROST AC/ION '
DWELLINGS ' i
t 4ITH DRA[NAGE i
' 3ASEMENTS !
' SEVERE-PURD NG TL IK-CC, S1CL, WK-SICC: PCRUING
| SMALL SIE,C: PONDING,SLOW [NTAKE :
! CCMMERCIAL IRRIGATION I
i 3UILDINGS )
——— T3 g ; - g TRCOES EXASTUY, SORUTNG '
LOCAL TERRACES i
0ADS AND AND ‘
STREETS DIVERSIONS
1=y e R Tl 3.0k, K- T > TRG “ETNESS, EXCOES =ASILT :
jLanoscaPinGg | STE,C: SEVERE-PONDING,TOQ CLAYEY GRASSED
' a:oR:cLé : WATERWAYS
CTALAWAY

<EGIUNAL  NTexXPRE AT . CRY




{NOO15

SO L

INTERPRETATIONS RECORD

WLRA(S) 97, 98,° 11 RIDOLES SERIES
REV. L3p, 10-87
TYRIC wA#LunALFs FINE-LOAMY, MIXED, MESIC
THE R[DOLES SERIES CONSISTS OF DEEP, WELL ORAINED SOILS FORMED (N GLACIAL TILL ON TILL PLAINS ANO MORA[NES. THE SURFACE
LAYER IS DARK 3JROWN FINE SANDY LOAM 8 [NCHES THICX. THE SUBSOIL IS DARK YELLOWISH SROWN FINE SANDY LOAM [N UPPER 12
{NCHES, 3ROWN SANDY CLAY LOAM [N NEXT 12 INCHES AND 0ARK YELLOWISH BROWN AND YELLOWISH BROWN LOAM [N LOWER 16 INCHES.
THE SUBSTRATUM 1S BROWN LCAM. SLOPES RANGE FROM O TO 35 PERCENT. CROPLAND 1S THE OOMINANT USE.
ESTIMKTED SOIC PROPERTIES ]
OEFTH TRK WATERTAL _LESS TIQ0TD JFLAS:
(IN.) USDA TEXTURE UNIFIED AASHTO >3 [N| THAN 3® PASSING SIEVE NO. | LIMIT [TICITY
) (PCT 200 | NDEX
T-3|C, ST &L, AL, &L~ x5 ~0-3 = - o 3% Ly] -
a-8_{st PSL SM, SM~SC A6 9-3 {90-100 75-95 45-85 35-50 | _<35 (NP-7
8-43|s L e A-6 0-3 190-100 75-9% 45-90 45-90 | 25-40 |10-20
43-68|L CL-ML, CL, SM-SC, SC|A-4, A-6 0-3 |90-100 75-95 45-90 45-90 | 25-35 | S5-15
168-60 e SM, SM-SC; CL-ML] MU|A-6 0-3 |85-95 75-90 45-90 40-90 | <20° [wP-7
: |
"CEPTHICLAY MOIST 3UCK| PERMEA- IVATLABLE 3 SACINTTY | SARIAK: [EROSIOR[WIND |ORGANIC TORROSIIITY.
TCINGD (PCT)[ JENSXTY 3ILITY WATER CAPACITY |REACTION{(MMMOS/CM)| SWELL |FACTORS|ERCD.MATTER :
i /CM3) (IN/HR) (IN/IN) (PH) POTENTIAL|™®-T T [GROUP! (PCT) [~STEEL TCNCRE S|
e 3=zag1 Ju-w.uu* 7.5-2.0 U.20- U"ZK 373 g W [.32]3-4] 2 52 TATE
Pde3 1 4-16i1.35-1,65 | 2.0-6.0 0 13-0.18 5.6-7.3 - LOW .2615-4) 3 .5-2
| 3-63(18-30(1.40-1,60 | 0.6-2.0 0.12-0.18 4.5-7.3 - MODERATE |.32
[43-48 15-22 .40-1.80 | 0.4-2.0 0.11-0.19  {6.6-7.8 Low .32
(48-60| 3-75]1.45-1.65 | 0.6-2.0 t 0.08-0.13  |7.4-8.4 - oW .32
i I
i “TOOUTRG TG _~ATEX TABLE T -CWENTED JAN ¢ EDRUCK SUBSTUENCE | T
i T XIND|MONTRS |UEFTR|RARUNESS [DEPIN [ RA TIRIT. [reTAC GRP' -ch,
| _TREQUENCY — T DURKTTON _TWONTRS | (FT) (N (IN) (I T¢I acT ;
‘ SUNE I 1 - 3 >50 1 T WODERATT|
SANlTARY FACXLITIES CONSTRUCTION MATERIAL .
! g- U-19%: SN '
SEPTIC TANK | 8- 15:. WODERATE - PERCS SLOULY SLOPE 15-25%: FA[R-SLOPE ;
Asg?gt;;on 15+X: SEVERE-SLOPE ROADFILL 25+X;: POOR-SLOPE :
| U-2r%: WOUERATE-SEEPAGE. THPRUBABLE -EXCESS FINES :
SEWAGE -7%: MODERATE-SEEPAGE, SLOPE :
| CAGOON 7+%: SEVERE-SLOPE SAND '
AREAS i
—T"3%T SCLIGAT TUPROYABLE-=XCESS - INES
SANITARY © 3-35%: VODERATE-SLOPE
LANDFILL i 15+X: SEVERE-SLOPE GRAVEL
{TRENCH)
. T3%. 3005 T-T5%: PO0R-SHALL STCNES
i SANITARY 3-15%; noo&nArE SLOPE 15+X: POOR-SMALL STONES,SLOPE
LANDFILL 15+%: SEVERE-SLOPE TOPSOIL
(AREA)
; T 1-3%: FAIR-SMALL SITONES
©JAILY i 3-15%: FAIR- SHALL STONES, SLOPE JATER YANAGEMENT
| TQVER *OR | 15+X: PO0R-SLOPE T3
LANDFILL | POND 3 ax “ODERA TE - SEEPAGE, SLOPE
! aEssgggla 3+%: SEVERE-SLOPE
A )
3UILD!NG SlTE DEVELOPMENT
| J-3A: SL ROERATE-TRIN LITER,?!P[HE .
| swALLOw ; 3-75%; SCOERATE - SLOPE EMBANKNENTS
EXCAVAT{ONS | 15+%: SEVERE-SLOPE 01KES AND
_ ' LEVEES
B |
: T 3-3A: WOUERATE-SARINK-SWELL SEVERE-N0 <ATER
{ OWELLINGS | 3-15X: MODERATE-SHRINK-SWELL,SLOPE EXCAVATED
i 41THOUT ' 1S+X: SEVERE-SLOPE PONDS
- JASEMENTS ! AQUIFER FED
D RODERATE-SARINK -SWELL JEEP 10 WATER
JWELLINGS 8- 152. MODERATE- SLOPE, SHR[NK SWELL
ALTH | *Se%: SEVERE-SLOPE i1 ORAINAGE
JASEMENTS |
. " J U GODERATE-SARINR-SWELL T 3% -, SiL:_-SVCRABLE
. SMALL ! 4.3%: WODERATE-SHRINK-SWELL,SLOPE 3% L,31L: SLOPE
| COMMERCIAL | 8+X%: SEVERE-SLOPE {RRIGATION | J-3% SL SSL: SOIL 3LOWING
| UILDINGS 3+% SL,3SL: SLOPE,SOIL 3LCWING ]
7 3n: GOUERKTE-SARTNR-SWELL, -oW S RENGIR ; SR ILE TIVORABLS '
_3CAL 3-15%; WODERATE-SHRINK-SWELL,.CWw STRENGTH, ! '=?RACES ©3e% L 5L SLOPE
ACADS AND SLCPE . )-3.. SL,SSL: 3C[. 3LIWiNG
3TIEETS ‘Se%: JEVERE-SLOPE *rvsas CNS 3% SL,5S0L: SLIPE,3CIL 3LIWING
YL PEEVFEEIS LS © .- 3oes AVorKABLI
_ANDSCAPING  2-7ST;TeCDERATE-SLIPE JRASSED . 3e%: sLCPE
N0 oLF *S-%. 3EVERE-SLIPE ~ATSRHAYS .
CAT3WATYS




410039 SOIL INTERPRETATIONS RECORD

MLRA(S): 95A, 958, 97, 98, 110, 111 . SEBEWA SERIES
€V, LWB, 9-87
TYPIC ARGIAGUOLLS, FINE-LOAMY OVER SANDY OR SANDY-SKELETAL, MIXED, MESIC

THE SESEWA SERIES CONSISTS OF POORLY AND VERY POQRLY ORAINED SOILS FORMED [N LOAMY AND SANOY GLACIQFLUVIAL OEPOSITS ON
SUTWASH PLAINS, VALLZY TRAINS AND TERRACES. THE SURFACE 3O0IL [S VERY DARK GRAY AND DARK GRAY LOAM 14 [NCHES THICK. THE
SUBSQIL 1S GRAY MQTTLED SANOY CLAY LOAM, CLAY LOAM AND GRAVELLY CLAY LOAM 22 INCHES THICK. THE SUBSTRATUM [S GRAY
SRAVELLY SAND. SLOPES ARE O TO 3 PERCENT. MOST AREAS ARE USED FOR CROPLAND.

! TSTTRATED SOTC PROPERTIES
| JEPTH FRAC! |PERGENT OF URTERTAC LESS TTQ0TD [PCAS:
N USDA TEXTURE UNIFIED AASHTO >gc%§ THAN 3 PASSING SIEVE NO. | LIMIT (ééé;y
; (F = 1 \
U-T41C, WKL TC, CC-MC A%, A5 T |93-700 75-100 83-99 20-72 | 20:33 | =-12
9-14|st SM, SC, SM-SC A-2, A-G 0 {95-100 75-100 45-70 25-45 | _<30_ [wp-10
0-144SIL . CL, CL-mL A-6, A-& 0 [95-100 75-100 70-90 50-90 | 20-35 | 5-15
116-36/SCL, L, GR-CL sC, CL A6 A-7, A-2 0 [98-100 60-90 50-90 25-75 | 25-45 |10-25
136-60{GR-§, CRV-S, S SP, SP-SM, GP, GP-GM|A-1, A-3, A-2 0-5 |40-75 25-75 20-55 0-10 . NP
|
- SEPTRI T [ PERMEA- AVATCABLE SOTL SACINLIY | SARIRK- T CORROSTVITY,
JCINLY[CPCTY| JENSITY 3ILITY WATER CAPACITY|REACTION|(MMHOS/CM)| SWELL |FACTORS|ERQD.|MATTER i
! : L _(5/CM3) (IN/HR) (INJIN) (PH) [POTENTIAL| T T |GROUP| (PCT) |TSTEEL TCCONCAETT.
AT 09 01,50 | 0.5-2.7 7. 18-0.75 5. -7-3 —TCW LTINS S 2= 12 TICH. o S
J-1a :-20‘1.‘5-1.50 J.5-2.0 0.12-0.15 6.1-7.83 . L .20] & 2-3
1,3-1%012-2511.15-1.80 | 0.6-2.0 0.22-0.24 6.1-7.8 - LL 281 & 3 2-3
.'4-36118-35‘1.50-1.80 9.6-2.0 0.15-0.19 6.1-7.8 'MODERATE |.32
136-50] °'341f"5"'75 >6.0 0.02-0.04 |7.4-8.4 . ’ L .10
; *LOC0 IRG AIGH _WATER TABC “CERERTED AN EDROUCK SUBSICENCE |AT0(PCTENT -:
. T XIND [POUNTRS | NESS|UEPTR |HARDRESS] 17 GRP| FROST
| TTREZCENCY ~JURATICR ___[PORTHS | (FT (IN) (IN) (IN) I (IN) . _ACTION
| JORE T — *1-1.U APPARENT [SEP-MAY] - >80 . 3701 3r=d
SANITARY FACILITIES ‘CONSTRUCTION MATERIAL
! SEVERE - PONDING, A00R FILTER “OOR -WETRESS !
iSEPTIC TANK : :
i ABSORPTION ROADFILL i
FIELDS i
SEVENE-SEEPAGE, FORDIRG PRUBABLE |
. SEWAGE . |
i LAGOON SAND .
| AREAS :
; SEVERE-SEEPAGE, PONUTNG, OO0 SARDY PRUSABCE )
SANITARY !
LANDFILL : GRAVEL
{TRENCY)
‘ i SEVERE- SEEPAGE, PORDTNG JUUR-SWALL STONES,AREX RECLAIN, <EINESS
SANITARY !
LANDFILL TOPSOIL
JAREAY
1 + 1
! POOR-SEEPAGE, OO SANOY, SRACL STURES
- DALLY : WATER MANAGEMENT
- ICVER OR | SEVERE-SEEPAGE !
LANOFILL i | 20ND
ESERVOIR
1 AREA
3UILDING SITE DEVELOPMENT
! Se ~T s . SEVERE - SEEPAGE, FORDING
i SHALLOW | EMBANKMENTS
"EXCAVATIONS | J(KES ANO
. I LEVEES
] SCVERE-PORUTIRG SEVEXE-CUTBARKS CXVE
OWELL [NGS . EXCAVATED
JITHOUT | PONOS
JASEMENTS | AQUIFER FED
; SCVERE-PORDIRG. | PUNDTNG, *RC37 3G ToN, cJ 1 SARKS <AVE
{ CWELLINGS | l
J17H ‘ !l JRAINAGE
SASEMENTS . :
SE/ENE-PONUTRG - - L SIS L A I TR et G I
SMALL ! 1 3L: PONDING, SOIL 3LCWING,3COTING JEPTH
ICMMERC AL [{ "RRIGATION 1
3LI.01NGS ' i
. i .
. SEVENE-PONU NG, FRUST ACTIUR T, 9k L.31L: “CNU.NG. <G S~ROY
' LOCAL || TERRACES SL: PONDING,TOC SANDY,SCIL 3LCWING
! VA0S _AND i AND
BRI i} JIVERSIONS |
RGNS " SCYENE-JCRUTNG . . WG NESS,ROUTING SEZ° T
LANDSCAPING i GRASSED |
AND SCLS : © GATERWAYS |
SA{WAYS - : :

TE 1 NAL L NIZXPFRE AT, NS




410260

MLRA(S):

REV. FLA,LWB

THE 3EBEWA

12-
TYPIC ARGIAQUOLLS,

SERIES,
SLD _AKE 3ASINS.
MOTTLED FINE SANDY LOAM [N UPPER 4
SANDY CLAY LOAM iN LOWER 3

SOT L

110, 958, 58
FINE-LOAMY OVER SANDY QR SANDY-SKELETAL, MIXED, MESIC
CLAY SUBSTRATUM, CONSISTS QF POORLY ORAINED SOILS FORMED :N LOAMY OVER SANDY AND CLAYEY SEDIMENTS

THE SUBSOIL [S QARK GRAY[SH SROWN
AND LIGHT SROWNISH GRAY MOTTLZID

INCHES.

THE :URFACE LAYER [S VERY QARK 3ROWN SILT LOAM 10 [NCHES THiCK.
INCHES, 3ROWNISH GRAY MOTTLED LOAM [N NEXT 5 INCHES,
THE SUBSTRATUM (S 20 INCHES OF GRAY[SH 3ROWN SAND AND GRAVEL OVER LIGHT GRAY AND

{NTERPRETATIONS RECORD

SEBEWA SERIES
CLAY SUBSTRATUM

iN

D!NKISH GRAY CLAY AND SILT. SLOPES ARE O TO 2 PERCENT. AREAS ARE USED FOR PASTURELAND AND CROPLANOD.
NATED SOTC PROPERTIES — o

ESTIN i

IJEPTR PERCERT OF WATERTAC Lt TToUTD P tAS: |

(IN) JSDA TEXTURE UNITFIED AASHTO zgc%g THAN 3" PASSING SIEVE 40 LIMIT ¥Lgé Y
. - -

UT0ISIL, & TL-HL, CC Az, A5 0|07 =00 70-95  50-90 | 2U=39 | =,
0-10fsL, FsSL SM, H(, SC, CL A-2, A-4, A-1 0 |90-100 75 10 0 45-85 20-55 <30 (NP-1
3.3 |5 RcLy sic ! 5o, o, p-anfag NP o5 |98° $970 3dp GB-%g | Zi 10

!42-50 SR-51-C CMM ! A7 . 0 | 10 100 95-100 85-100| 50-65 |20-35
(SEPTR T PERFER- YVATCARCE 3 SACIRITY | SARINK- TERGS! T CORROSTVITY
4(.N.)[(PCT)] DENSITY 3ILITY WATER CAPACITY |REACTION|(MMHOS/CM)| SWELL |FACTORS|EROD. MATTER
i L {5/CM3) (IN/HR) CIN/IN) (PH) POTENTLAL T T GROUP! (PCT) ‘ETEET"'t‘ﬂtTE*'}
CTTTOTTOTSS TS T 5 2] T.22-0.26  (5.5-7.3 - uu L Y R R AR T_oW
P2-104 5-2001.15-1.60 | 2.0-4.0 0.12-0. 1% 6.56-7.3 . L2004 3 1.6 |
110-27118-3511.30-1.70 | 0.5-2.0 0.15-0.19  [6.6-7.3 . MODERATE 32| ;
i27-u2 Jd-5 11,35-1.70 | 5.3-20 0.03-0.0S 7.9-8.% - .10
'42-60 35-60!1.35-1.70 <0.06 0.10-0.16 7.9-8.4 - HOOERATE 32
i —TTIOTRE TIGA_JATER TABLE 3, LLL EURUCR TSUBSIDENCE [ATOPOTENT -
i IR0 [FARUNESS [UEPTR | BARD . GRP{ 7RQST
| TFIENUENLY . JURATICN. FORTAS. | (FT) IN) (IN) PCIN) T(INY L ACTIEN |
| SONE [ N ~T-T U[XPPERENYISEP-FAY] - — o0 - %70 N
. SANITARY FACILITIES CONSTRUC"ON MATERIAL
i SEVERE-~? 3 S B FICIER TWREINESS '
SERPTIC TANK )
AGSORPTION RQADFILL )
| FIELDS :
t
| ‘ SEVERE- SEEPAGE, PORDIRG. TAPRUBABCE-EXCESS rINES i
| SEWAGE | | '
© LAGCON ! i SAND
i AREAS [
f SANLTARY TSEVERE-SUNDTRG, TOU TCAVEY ™ T TAPRUBRBLE -EXCESS - IRES ‘
[ ! !
. LANOFILL (1 SRAVEL
- (TIENCH) |
" STVERETSEEPAUE NG : YOOR-SRACL STONES, "ETNESS
SANITARY I
. LANDFILL 1| ToPsOIL
L (AREA) j_
! ; - |
Cooary | ’ ' ‘ WATER MANAGEMENT
';XESF:ER : ! OND SEVERE - SEEPAGE. -
o 'l RESERVOIR
. AREA
3UILOING SITE DEVELOPHENT i -
SEVERE- CUTBA Y SCVERE-SURDTNG
L SHALLCW [ | EMBANKMENTS
-ZXCAVATIONS ! i J{KES AND
; LEVEES
; |
: — SCYERE-"ORUTRG | SCVERE-SLOW REFILL
; ’ffLﬁédcs l , EXCSVSTED
H % ! ! PONDS
| JASEMENTS | | |AQUIFER FED
; 'E' NG SEVERE -SORUTNG -1 TONUTNG, SI0ST U TCN
Doay _. : i
Ty i '] RAINAGE
3ASENENTS ; ) : —
“ITTERE-SUNUTRG ; 3T o7 CNDING, TERCS SCRC
__SMALL . ot P SL,ES(: 20NDING.30fL 3LCWING,2SRCS SLlwt-
ITMMERCIAL il iRRIGATION |
JUILJINGS S
§ T SEVERE-PORUTING, FROST ACTION - : SiC..: “CNUTNG,PERCS SLCWG 7
: aokggAk o ,) rERRsces SL,FSL; PONDING,SOIL 3LOWING,PERCS SLOWLY
N i !
3TESTS | J1vERSIONS
TTeRY T SEVERETTTRUTNG -~ ~—ETVESS
LANDSTAR NG JRASSED |
IND ITLT . <ATERWAYS !
T17WAYS i .

“xa NAL L wrxxPe= AT ONY




IN0OD26 SOIL L I NTERPRETATIONS RECORD

MLRA(S): 98, 111, 114, 11§ ' SLEETH SERIES
REV. .BD,, 2-85

AERIC OCHRAGUALFS, FINE-LOAMY, MIXED, MESIC

THE_SLEETH SERIES CONSISTS QF DEEP, SOMEWHAT POORLY ORA([NED SGILS FORMED IN UTWASH SEDIMENTS ON UPLANDS. THE SURFACE
LAYER IS DARK GRAYISH 3ROWN LOAM 3 INCHES THICK. THE SUBSURFACE LAYER [S GRAYISH 3ROWN “OTTLED LOAM 3 INCHES THICK., THE

SUBSOIL [S 3ROWM, GRAYISH SROWN AND DARK GRAY MOTTLED CLAY LOAM [N UPPER 21 [NCHES AND DARK GRAY AND GRAYISH 3ROWN
MOTTLED GRAVELLY CLAY LOAM [N LOWER 16 [NCHES. THE SUBSTRATUM IS GRAYISH 3ROWN GRAVELLY SAND AND SAND. SLOPES ARE 0 TO 2

PERCENT. MOST AREAS ARE USED FOR CROPLAND, T

OEPTH FRACT|PERCERY OF WATERIAC LCESS TIQUTY [PLAS-
w PASSING SIEVE NO. | LIMIT |TICITY
(IN.) USDA TEXTURE UNIFIED AASHTO ch{_))t THAN S ). risiy
T-TTIC, STC CC. WC, CL-AC X%, X3 T IO - 100 7599 SU- 2U-39 :
0-11{sL S#, SC, SM-SC A-2-6, A-4 Q0 |90-100 8%-100 40-70 30-40 | 20-30 | 3-10
11-32|CL, SicL, SCL cL A-6 . Q [85-95 85-95 80-90 &5-75 | 30-40 (15-25
32-48{GR-CL, GR-SCL, GR-L |CL A-6 0-3 |45-9% 50-85 55-70 50-70 | 30-40 |15-25
48-60|SR-5-6R-S SP, GP, SP-SM, GP-GM|A-1 1-5 |30-70 22-5§ 7-20 2-! . NP
OEPTHICLAY PERRER- | AVAILABLE SOTT SKCIRTTY memurc CORROSIVITY
(IN.)|(PCTY| DENSITY 8ILITY WATER CAPACITY |[REACTION|(MMNOS/CM)| SWELL |FACTORS|ERCD./MATTER
(G/CM3) | (IN/HR) {IN/IN) (PH) POTENTIAL|™X T T |GROUP| (PCT) |“STEEL _CURCRETE
T T T 22 T.30- .45 [ 0.8-2.0 U.20-0.0%  [5-3-7.3 C Tow 32 S 3 | -3 | AR 1 oW
0-11110-2011.30-1.45 | 0.6-2.0 0.13-0.18 6.6-7.3 - Lo 321 5 3 .5-3
11-32120-3511.45-1.60 | 0.6-2.0 0.15-0.19  (5.6-6.5 - MODERATE |.32
32-48120-35]|1.40-1.60 | 0.6-2.0 0.16-0.16 |6.6-8.4 - MODERATE |.32
48-60( 2-5 [1.50-1.80 »20 0.02-0.04 7.9-8.4 - Low .10
T " i UXTER TABL “CENERTED PAN rSUBSIDENCE [AYD
TR w7 [RARURESS |DEPTH |RARDNESS[INIT.]TOTAC GRP{ FROST
FREGOERCY T DORKITUR — TRORTHS | (FT) (IN) (IN) CINY LCINY ACTICN
NONE T | S “T-3. 01X = - >80 - T ITCH
SANITARY FACILITIES CONSTRUCTION MATERIAL
- FXIR-WETNESS
SEPTIC TANK
ABSORPTON : ROADFILL
FIELDS
“SEVERE -SEEPAGE, WETNESS P"RUSABLE
SEWAGE .
LAGOON - SAND |
AREAS ;
SEVERE-SEEPAGE,WETRESS PRUGKBLE :
SANITARY
LANDFILL GRAVEL
(TRENCH) )
SEVERE-WETNESS SOOR-KREX RECLAIR
SAN]TARY
LANDFILL TOPSOIL i
(AREA) : !
e ——————— i
I POGR-WETRESS
DAILY WATER MANAGEMENT
| COVER FOR SEVERE - SEEPAGE . |
{ LANDFICL POND ',
| RESERVOIR i
AREA f
3UILDING SITE DEVELOPMENT .
- s SS SEVERE-WETRESS ;
SHALLOW EMBANKMENTS i
EXCAVATIONS DIKES AND i
LEVEES :
' < : SEVERE-CUTBANKS CAVE :
OWELLINGS EXCAVATED i
WITHOUT PONDS !
SASEMENTS AGUIFER FED {
|
[ SEVERE-WETNESS FRUST ACTICR :
IWELL INGS i
WITH ORAINAGE :
| 3ASEMENTS . ?
j TETENE-WETNESS : TTSTUT SETRESS :
| SMALL SL: WETNESS,SOIL 3LOWING
i ZOMMERCIAL . : [RRIGATION :
! 3UILDINGS :
5 SEVENE-TOW STRERGTH, TROST ICTTOR 737U NETNESS
gcaL l TERRACES | SL: WETNESS,SCIL 3LOWING
| 0ADS AND AND
. STREETS ‘ D IVERSIONS
i - I - TNESS l wE INESD
“LANDSCAP NG | GRASSED |
. AND GOLF || WATERWAYS
I FAIRWAYS [
. il

XEa UNAL NTEXPRE:AT.UNS




M10005 SOIL INTERPRETATIONS RECORD SPINKS SERIES

MLRA(S): $5B, 97, 98, 99, 111
REV. Lw8, 8-89
ps»nenr!c HAPLUDALFS, SANDY, MIXED, MESIC

rue smm:s SERIES CONSISTS OF WELL ODRAINED SOILS FORMED IN GLACIOFLUVIAL DEPosns nm l NES, TILL PLAINS, OUTWASH
PLAINS AND BEACH RIDGES. THE SURFACE LAYER 1S DARK GRAYISH BROWN LOAMY SAND 10 [NCHES THICK. THE SUBSURFACE LAYER IS
YELLO\"SH BRM LOAMY SAND 12 INCHES THICK. THE NEXT 43 INCHES IS PALE sm smo ux TH LMELLA AND BANDS OF DARK BROWM
LOAMY FINE SAND. THE SUBSTRATUM [S YELLOWISH BROWN FINE SAMO. SLOPES RANGE FROM O TO 40 PERCENT. AREAS ARE USED FOR
CROPLAND, HAYLAND, PASTURELAND AND WOODLAND.
TARUSCAPE ARU CLIMATE PROPERTIES
XRRUAC_XIR W———Awmc-——“——sm ~URKTRAGE SCOPE
TEMPERATURE DAYS PRECIPITATION (F1) CLASS (PCT)
Y& JIU=1/U ro LY e QUU= | UV W U=l
ESTIMATED SOIL PROPERTIES
DEPTH ; . JFRACT. |PERCER] UF RATERTAL LESS_ |CCAT
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1.0 Executive Symmary

Fred C. Hart Associates, Inc. (HART) performed a comprehensive assess-
ment of the McGraw-Edison site in Albion, Michigan on behalf of Cooper
Industries and in accordance with the Stipulation and Order Regarding
Hydrogeologic Study and Soil Contamination entered on June 14, 1985 with
the state of Michigan. The conclusions of the assessment demonstrate that
an effective remediation is possible. The conclusions are summartzed as
follows:

1. The hydrogeologic study has defined the vertical and horizontal
extent of groundwater contamination and defined the direction and
rate of movement of the groundwater in the upper and lower aqui-
fers. Figure 9 represents this information for the lower aquifer
and Figure 10 for the upper aquifer.

2. Groundwater modeling and field observations showed the existing
plant fire well can be pumped at a rate of 2,000 gallons per
minute to remediate all contaminated groundwater 1in the deep
aquifer, even when the Clark Street well 1{s pumping at its
current rate of 1,100 gallons per minute. '

3. Field measurements showed that an upgraded shallow aquifer
groundwater extraction: system must. be. designed. and installed to
capture contaminated groundwater in the shallow aquifer. The
analysis indicates that a properly designed and installed system
can capture the bulk of the TCE contamination in the shallow
aqu1fér.

4., Our analysis indicates that any contamination left over in the
shallow aquifer (1.e. not captured by the shallow aquifer extrac-
tion system) will flow to the deep aquifer. As described in (2)
above, our analysis shows that the deep aquifer extraction system
as presently designed and operated will capture all of the con-
tamination in the deep aquifer system. Therefore any contami-
nation now in the deep aquifer system and/or remaining in the
shallow aquifer system will be captured by the presently designed
and operated deep aquifer system. '

(0022n)
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2.0 Introduction

Fred C. Hart Associates, Inc. (HART) completed a hydrogeologic assess-
ment of the McGraw-Edison site in Albion, Michigan, which defined the
vertical and horizontal extent of groundwater contamination and defined
the direction and rate of movement of the groundwater in the upper and
lower aquifers. The effectiveness of the current aquifer remediation
systems at the site were evaluated. It was demonstrated that effective
groundwater remediation was possible at the site. Three-Dimensional
groundwater modeling and field observations showed that the fire well,
pumping at its current rate of 2,000 gallons per minute was adequate to
remediate deep aquifer groundwater contamination, even with the Clark
Street well pumping at its current rate of 1,100 gallons per minute.
Field measurements showed that an upgraded shallow aquifer extraction
system must be designed and installed to capture contaminated groundwater
in the shallow aquifer. 25 spectally designed HART wells were determined
to be appropriate for quarterly sampling in a 1long term groundwater
monitoring program to monitor the progress of aquifer remediation.

Volume I presented a statement of the geology, hydrogeology, and
extent of contamination at the site. This report is Volume II of the
hydrogeologic assessment, and contains data and calculations not available
at the time the Volume I report was submitted. This report presents the
procedures uttlized .and' the conclusions reached regarding the effective--
ness of groundwater remediation systems at the site. The evaluation of
the deep aquifer remediation system required the use of complex computer
groundwater models. The evaluation of the effectiveness of the shallow
aquifer remediation system was accomplished by field measurements and
calculations. Data and calculations are presented tn Appendices.

Previous Activities

A large volume of data has been generated regarding the hydrogeology
of the site. Prior to HART's involvement, several other investigators
conducted studies at the site. The HART study was a comprehensive assess-
ment of the vertical and lateral extent of contamination in soils and
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groundwater at the site and the movement of contaminants in and between
aquifers. Volume I (HART, 1986) presented a discussion of the results of
previous investigations, detailed the methodologies and results of HART's
activities, and provided the basis for evaluating the effectiveness of the
current groundwater remediation systems. One further important result of
the HART work was wells, properly located and constructed with MDNR appro-
val, for use in long-term monitoring of groundwater.

Dr. George F. Pinder and Dr. D.K. Babu of Princeton University con-
ducted a review of site hydrogeologic data and utilized a computer model
to show groundwater flow and predict the effects of remedial pumping at
the site. The model chosen was a three dimensional finite element flow
and solute transport model developed at Princeton University. The model
was reasonably successful but the results of the model were unacceptable
to the MDNR for several reasons. The MDNR contended that many wells were
improperly constructed, providing potentially erroneous hydrologic data
for input to the model. The MDNR also contended that the well locations
were clustered in certain areas, not allowing adequate delineation of the
extent and magnitude of the contaminant plume. These concerns, primarily
expressed' by MDNR, were properly addressed by HART in this investigation
by having MDNR approve all work plans for monftoring well location, in-
stallation, sampling and analysis prior to the work being carried out. In
addition, MDNR personnel made frequent inspections of the field work to
ensure. its conformance with the approved work plans.

he Model P

Groundwater models are used to represent simplified versions of
groundwater flow and contaminant transport systems. Models are based on
field data, and, once calibrated, can be used to predict values of unknown
variables. Mathematical models consist of a set of differential equations
which are known to govern the flow of groundwater (Wang and Anderson,
1982).

(0022n)_
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Two types of mathematical models were considered for this site, the
finite element model and the finite difference model. Each model has
advantages and disadvantages. The finite element model, chosen by Pinder
and Babu, has the advantage of providing solutions to solute transport
problems. The disadvantage is that currently, finite element models can
only be used on large mainframe computers. Conversely, finite difference
models have recently been converted for use on microcomputers, and are
therefore, faster and easter to use. Finite difference models, however,
do not lend themselves to solute transport problems. After reviewing the
Pinder modeling work, it was determined that finite element models could
not provide reliable solute transport solutions at low part per billion
concentration levels for the McGraw Edison Site. After discussion with
David A. Hamilton, P.E., a groundwater modeler with the MONR, it was
decided that the finite difference model could provide the same solutions.
to groundwater flow as the finite element model, and that solute transport
estimates were not critical. -

The model chosen was the Modular Three-Dimensional Finite-Difference
Groundwater Flow Model by Michael A. McDonald and Arlen Harbaugh (USGS,
1984). The McDonald-Harbaugh Model was chosen because it ts perhaps the
most widely-used flow model, has the best documentation, and has a proven
record at sites such as McGraw Edison. The Microcode Version (Microcode,
1985) was chosen for 1ts compatibility with HART's IBM equipment. HART's
hardware consists of a 640K IBM-AT personal Computer with 30 megabyte Hard
Drive and two disk drives, with an 8087 Math Coprocessor. Maps were
plotted on an HP-7475 6 pen plotter and a Houston Instruments DMP-52
plotter using the Geoplot program (GEOPLOT, 1986).

After the model was chosen, all data collected by the various investi-
gators was plotted on maps showing thicknesses, hydraulic conductivities,
water levels and other information from each aquifer. An appropriate grid
was set up, and data arrays for each parameter were assembled. The model
was then calibrated to known site conditions. At that point, several
pumping schemes were tested to determine the effects of pumping in the
aquifer and then compared to actual pumping results.



Structure of the Report

This report details HART's efforts to model the effectiveness of the
current deep and shallow aquifer remediation systems. Chapter 2 discusses
model set up including the definition of the grid, boundary conditions,
the multiple layer system, and site hydrologic parameters. Chapter 3
reports the process of calibration of the model and the predicted effects
of pumping produced by the model.

It was determined in the course of modeling that the scale of the
model was too .large to evaluate the effectiveness of the shallow aquifer
remediation system. For this reason, different methodologies were used,
and these are reported separately in Chapter 4 of this report.

Chapter 5 presents conclusions with regard to the effectiveness of the
current deep and shallow aquifer remediation systems, and recommendations
for appropriate aquifer remediation systems and long term groundwater
monitoring systems for the site.

A1l data input to the model are presented in Appendices, including
data files after steady state and transient calibration and data for
simulation scenarios. Appendices also include all field data and data
interpretation for aquifer pump testing activities.

(0022n)
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3.0 Model Set Up

Chapter 2 of this report presents a discussion of the various tasks
which were required to properly set up the model to simulate the McGraw-
Edison site. First, a grid comprised of 1,505 cells was developed and
boundary conditions defined. The hydrogeologic system at the site was
then examined to identify the various geologic layers of importance and
their hydrologic characteristics. Once the layers were characterized, the
various hydrogeologic parameters were defined. Data maps were constructed
for each parameter and the data was entered into the computer.

1ishing th i

Field results of previous 1investigations and results of previous

reports were examined to determine the existence of physiographic or
geologic boundaries which could act as limits to groundwater flow in the
model. Data was also checked to determine the areal extent of any expect-
ed changes in groundwater flow due to different pumping scenarios. After
reviewing the report on the results of Pinder's and Babu's modeling ef-
forts (FTCH, 1984), MDNR expressed concern that the finfte element grid
used in that model did not extend far enough to the east, as evidenced by
the skewed flow lines in the potentiometric surface map for fire well
pumping in the deep aquifer presented in the FTCH report. After discus-
sfons with MDNR, 1t was agreed to extend grid coverage to the east.
Coverage was approved by the MDNR prior to the development of the data

‘arrays.

Next, the concentration of data points was examined by mapping all
boreholes or wells installed by investigators at the McGraw Edison Site.
The data concentration at the center of the grid, in the area of the fire
well, appeared to be such that an 80 foot gr18 spacing would produce cells
with the proper coverage in that area. A second zone which surrounded the
center of investigatory activity indicated that a 240 foot grid spacing
would be adequate. A third zone, lying generally beyond the investigated
areas was still necessary to include in the model. A 400 foot grid spac-
ing was adequate in that area. Because the relatively large differences
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between the various grid spacings could adversely affect the mathematical
calculations, several rows of blocks with intermediate spacings were added
between the 80 and 240 foot spacings and the 240 and 400 foot spacings.
The final grid was then superimposed on a base map of the area using the
HART Texas Instruments Computer-aided Drafting (CAD) system. The grid and
base map are shown in Figure 1.

Defining Boundary Conditions

Two layers were identified for incorporation in the model. Layer 1
consists of the shallow aquifer unit. Layer 2 consists of the deep aqui-
fer unit. The confining unit that separates the two aquifers, although it
could be considered a separate layer, was treated as a separate unit by
setting up an array called Vcont (vertical conductivity), a technique
which will be discussed later in this chapter. All boundaries were de-
fined as the edges of the grid, except where the grid was truncated by the
river, in which case the river became the boundary. For both layers, all
border boundary conditions were defined as constant head because recharge/
discharge relationships were known and are not 1ikely to change signifi-
cantly over time. Cells in the center of the grid were defined as vari-
able head, because they vary with time. A1l cells on the opposite side of
the river were defined as 1inactive cells. Figure 2 shows the boundary
conditions assigned to the model.

Defining Multiple Layers

Layer 1 1s defined as the upper aquifer unit. Layer 2 is defined as
the deep aquifer. The presence of the low conductivity confining unit
between the layers was also included in the model. In this case, the
representation of this unit as a low conductivity layer, however, can be
accomplished without formal assignment as a model layer. This was done
using the Vcont array. This procedure avoids the difficulties of assign-
ing heads to the confining layer cells.

(0022n)
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Each layer in the model received a "layer-type code" which describes
the hydrologic condition of the layer. Each layer-type requires different
equations and data sets to run the model, so it was important to define
the proper layer-type in order to assemble the necessary data sheets. The
upper aquifer, Model Layer 1, was assigned to Layer-Type Code 1, denoting
that this layer is strictly unconfined. The Deep Aquifer, Model Layer 2,
was assigned layer-type code 3, denoting that this layer is fully con-
vertible between confined and unconfined conditions. Because of  the
presence of the confining layer in some areas and "windows" in other areas
across the site, the use of the Layer-type 3 code was critical since it
1imits vertical leakage from the aquifer above at unconfined cells.

Following the layer-type assignments, Hata arrays were identified and
filled.

Setting Up the Arrays.

In order to run the model, complete data sets were entered in the form
of two dimensional data arrays. Every data set required the creation of
an array referenced to the grid. The grid was entered by specifying two
one-dimensional arrays: DELC which specifies column space and DELR which
specifies row spacing. A1l other arrays were two dimensional arrays which
were automatically referenced to the grid. Arrays utilized for initial
head. and -houndary conditions. can be found in Appendix 1. Other initial
conditions are printed in the first part of the steady state calibration
run (Appendix 2) and the transient calibration run (Appendix 3).

Next, boundary conditions were entered as data sets, one array for
Layer 1 and one array for Layer 2, followed by stratigraphic information,
which was also defined as a set of arrays. First, information was gath-
ered from all previous reports regarding site geology and hydrogeology and
carefully plotted out on a series of maps. One map showed the top of the
confining unit, or the bottom of the shallow aquifer. Another map showed
the bottom of the confining layer. It was necessary that confining layer
thickness included zones from the top of the clay-silt unit to the bottom
of the clay-silt unit. For many cases, this included sand Tlenses in
between. Although the next unit is generally bedrock, a small amount of
overlying high permeability drift material in several remote locations
(0022n)
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had to be included, as well. Another array was used to set the bottom of
the deep aquifer unit. These three arrays defined the locations of stra-
tigraphic changes in geology and were used by the computer to construct
the two layers for the model.

~ Next, initial head (water level elevations relative to mean sea level)
measurements were entered into two arrays representing water levels in the
shallow and deep aquifers, respectively. Likewise, the hydraulic conduc-
tivity estimates were entered into two arrays representing the shallow and
deep aquifer. Conductivities of the upper aquifer were obtained from lab-
oratory permeability measurements. Conductivities for deeper zones were
calculated from pump test results.

An array was created for Vcont to represent the low conductivity unit

not treated as a layer by the model. Vcont was calculated by taking the
hydrologic conductivity and dividing by the thickness of the clay. To
distinguish between the presence and absence of clay windows, Vconts were
entered that were the same for the aquifer above, along with a one-foot
clay thickness where the clay was absent. Some low permeability zones
included sand lenses. To consider this problem, Vconts were adjusted for

sand thicknesses and permeabilities. The use of Vcont avoided the diffi-

culties of assigning heads to the confining layer.

All matrix arrays defining -the .geology (top of clay, bottom of clay),
hydrogeology (upper aquifer head and conductivity, lower aquifer head and

- conductivity) and Vcont were assembled from approximately 150 data points.

Data for all other points was interpolated on maps by hand contouring each
limited data sét and constructing data files. It was this interpolation
which was generally adjusted during calibration stages of the model.
Before final assembly of the data sets, all units were converted to feet
and days. All geology and head measurements were entered in elevations
relative to mean sea level.

Anisotropic conditions, where the hydraulic properties such as con-

ductivity of an aquifer vary according to the direction of flow, were
analyzed for the shallow and deep aquifer systems. Based on this

(0022n)
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analysis, it was determined that tnsufficient data existed regarding
anisotropy. After consultation with MONR (Hamilton, 1986b), this factor
was omitted from consideration in the model.

Once all the arrays were properly set up, the model was calibrated for
steady state conditions.

(0022n)
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4.0 Calibration and Use of the Model

Once the hydrogeologic regime was understood and all necessary data
arrays had been filled, the model was run to see how well it would predict
natural flow condittons at the site. The output was compared with actual
observed field measurements for steady state conditions to see if the
computer could model the aquifer flows at the site.

rongly Implici

The Strongly Implicit Procedure (SIP) s a method for fiteratively
solving a large system of linear equations. Since this is a mathematical
model, the model must first be made to solve the mathematics given the

data arrays that have been set up for the site before actual calibration

of the hydrogeologic parameters can be performed.

One equation is written for each cell to express the relationship
between the head in the cell and the heads in all the surrounding cells.
This requires that the equations must be solved simultaneously.

The solution of all the equations consists of the head for each node.
SIP starts with an estimate of the solution and successively refines it.
At each iteration, SIP tries to determine how much head should be changed
from the previous estimate so ‘that the system of equatfons can be satis-
fied. The procedure eventually converges to a solution.

Iteration parameters are necessary for the procedure to converge, and
they are calculated during each run. The ratio of the geometric pro-
gression of the iteration parameters is called the "seed," specified in
the model as "WSEED.® Five iteration parameters were specified by the
model for SIP. WSEED was calculated first by the program for these data
arrays in this model. After indications of an approximate seed from early
model runs, WSEED was manually specified to manipulate the equation solv-
ing process.

(0022n)
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If WSEED is too large, heads which are too small for the best estimate
are calculated, called undershooting. If WSEED is too small, heads which
are too large for the best estimate are calculated, called overshooting.
Problems of non-convergence were first diagnosed by determining if severe
overshooting or undershooting occurred. This was done by examining the
maximum head change for each fteration. Since the model appeared to be
consistently overshooting, undershooting was employed first by adjusting
the acceleration parameters downward. The model did not converge. Over-
shooting was rectified by changing the HCLOSE (closure criterion) for SIP
and manually adjusting the seed. The percent discrepancy allowed for the
water budget needed to be as small as possible. The volumetric water
budget is the difference between the amount of water input to the model
and the calculated amount of water out of the model at the end of each
stress period. The calculated budget discrepancy was measured to be 1.15%
at the end of the last fiteration of the steady state calibration. The
budget discrepancy at the end of the last time step in the last stress
period for the transfent calibration was - 0.40%.

A ent of

Following the convergence of the model, runs were plotted out as
contour maps. Maps showing final steady state model calculated heads were
compared to maps showing the initial head input data. The computer print-
out for the steady state calibration run can be found in Appendix 2.

Differences in actual and predicted head maps were noted. Data in
particular areas of the arrays were manipulated in an attempt to calibrate
the model. Initial input heads were taken from actual field measurements.
Recharge was estimated at approximately eight inches per year, and com-
pared to existing estimates of recharge data. Existing estimates of
recharge data were compiled from Albion precipitation data and from Lans-
ing evaporation data, the closest location for which evaporation data was
available. Stratigraphy, for the most part, was also fairly well de-
fined. Parameters adjusted during calibration were Vcont, which con-

trolled the location of the windows through the confining layer, and the

hydraulic conductivity, which can be highly variable and probably provides
the most sensitivity to model results.

- (0022n)
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Input parameters were adjusted in the arrays to match the natural -

steady state conditions measured in the aquifer. Following the transient
calibrations during steady state and pumping conditions, revised steady

state calibrations were run to ensure the accuracy of the caltbration.

Figures 3 and 4 show the initial measured heads and the calibrated steady
state heads for the shallow aquifer, respectively. Figures 5 and 6 show
the inttial measured heads and the calibrated steady state heads for the
deep aquifer, respectively. The steady state conditions predicted by the
model were determined to be within acceptable 1imits for the purpose of
groundwater modeling at the McGraw-Edison site, so that steady state
calibration was determined to be complete, and the aquifer systems were
ready to be studied.

Simulation of Aquifer Pumping

Once steady state calibration had been reached, it was necessary to
perform a transient calibration step. The transient calibration 1s neces-
sary because parameters which control transient flow need to be specified
and included in the calculation. Specific yleld for both the shallow and
deep aquifers needed to be specified, along with storage coefficient for
the deep aquifer. The specific yleld was specified for the deep aquifer
because it has been defined as a layer type 3 condition, indicating that
the lTayer is fully convertible between confined and unconfined conditions.
Unlike: the steady state calibration where one time step: per stress period
was sufficient, 15 time steps were necessary for the model to equilibrate
with these new parameters. The first stress period of any simulation run
was always a steady state calibration under transient condition. The
transient calibration run can be found in Appendix 3. The second stress

‘period is the period when extraction well pumping occurs. For this stress

period, constant groundwater pumping rates for the period were specified.
Two scenarios were simulated at the site. The first was the fire well
pumping at 2,000 gpm and the Clark Street well pumping at its current rate
of 1,100 gpm. The second was the fire well pumping at 3,000 gpm and the
Clark Street well pumping at its current rate of 1,100 gpm.

(0022n)
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Maps were plotted out for both aquifers at the end of the first stress
perfod to observe simulation of the water levels before pumping activi-
ties. The computer printout for both of these scemarios can be found in
Appendix 4. Storage, specific yleld and conductivity were adjusted ac-
cordingly in subsequent runs to provide accurate model calibration.

Maps showing simulated groundwater flow for both of the aforementioned
scenartos were generated from pumping heads (calculated water level ele-
vations) at the end of stress perfod two. These maps are shown as Fig-
ure 7 and Figure 8 respectively. Figure 9 is a map showing the observed
groundwater flow patterns for the current pumping conditions at the site.
This map was compared with the computer simulated maps. This process was
repeated until the computer simulated maps adequately matched the pumping
condition. '

Assessment of the Deep Aquifer

Comparison of the actual flow map with the computer generated flow map
indicates that even under the set of conditions with the fire well pumping
at 2,000 gpm and the Clark Street well pumping at 1,100 gpm, the extent of
the contaminant plume falls within the reach of the plume capture boundary
produced by the fire well. Generally, the faster the fire well is pumped,
the higher gradient is created and the faster aquifer restoration will
occur. .

Although the effects of the Clark Street well reach considerably into
the deep aquifer contaminant plume, the well can be ‘pumped without receiv-
ing contamination from the site. In order to do this, the existing
groundwater divide will be maintained. The presence of this divide can be
monitored by checking water levels in the existing monitoring wells.

Given these facts, the optimum pumping rate for the fire well should
be determined during actual operations by stepping Up the pumping rate
while monitoring {interconnected hydrologic features, e.g., wells and
springs. Field data for the deep aquifer can be found in Appendix 5.

(0022n)
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5.0 Shallow Aquifer Assessment

One objective of the HART study was to determine whether the existing
shallow aquifer recovery system was effective in containing the shallow
aquifer TCE contaminated plume. Examination of the data shows that the
lateral coverage of the current shallow aquifer groundwater recovery
system is not adequate to control the shallow aquifer TCE contaminant
plume. Questions also remained as to the spacing of the wells and optimal
pumping rates. This chapter describes the evaluation of the effectiveness
of the current shallow aquifer remediation system and identifies an effec-
tive modified system.

A ment of ren )

Prior to the construction of the current shallow aquifer purge well

system, several pumping tests were conducted in the shallow aquifer to
determine the aquifer characteristics. EWA of Minneapolis, Minnesota,
conducted a pump test in March, 1984. The aquifer characteristics deter-
mined by the EWA pumping tests were inconclusive due to low pumping rates,
short test duration, problems associated with snow melt and lack of speci-
fic capacity data from the pumping well (FTCH, 1984).

In order to verify these' results, FTC&H conducted a second pumping
test in August, 1984. The maximum pumping rate of the first test was
5.83 gpm. The maximum pumping rate of the second test was 4.0 gpm.

Conclusions of the FTC&H report on shallow aquifer testing indicated that

a system of purge wells located in the aquifer was technically feasible,
although the available yield could be limited (FTC&H, 1984). The optimum
pumping rate for these purge wells was to be determined following the
completion of a pumping test of each well.

FTC&H also noted that a total pumping rate of 23 to 32 gpm was re-
quired to contain the shallow aquifer contaminant plume. The extent of
that contaminant plume was unknown at the time. Additionally, although
information on the maximum pumping rate for each purge well was collected
by the well installation contractor, no attempt was made to confirm that

(0022n)
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the plume capture boundaries necessary to contain contamination were'
actually developed by the purge well system.

In order to check the effectiveness of plume capture by the shallow
well system, HART conducted a field test. Following the completion of
well H3S by HART in August, 1985, the shallow well extraction system was
turned on. Well H3S, approximately 48 feet away from purge well PHW-4,
showed no effect. Since the radius of influence of -a well has to reach a
minimum of 50 feet to affect plume capture when wells are spaced 100 feet
apart, suspicion was cast on the effectiveness of that system.

To indicate the effect1veness of the system, pump test data was neces-
sary. Since that was not available an equation which indicated the radius
of influence of a pumping well was used. This equation is shown below and.
discussed:

Sichart (Powers, 1981)
| R° «=3 (H-h) K
Where Ro = radius of influence
(H - h) = drawdown in the pumping well
K = hydraulic conductivity

Reports by Fishbeck provided a drawdoin value of 6.25 feet, and a hydrau-
1ic conductivity value of 4.64 «x 10‘5 cm/sec. The result of this equa-
tion was 12.77 feet. ' '

The results of this equation 1indicate that the radius of influence
exerted by each of the purge wells could not extend to intersect adjacent
purge wells, which was verified by the preliminary observation at well
H3S. Based on this preliminary information, the shallow aquifer recovery
system was judged to be inadequate.

1low Aqui
The extent and direction of flow of the contaminant plume in the

shallow aquifer was reported in Volume I of this study (HART, 1985). The

(0022n)
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flow of contaminants downward is precluded by the presence of a low perme- .

ability aquiclude unit. Figure 10 shows the extent of the shallow aquifer
contaminant plume. With the extent of contamination and the position of
the confining unit documented, a preliminary layout of a shallow recovery
well system was developed and is presented tn Figure 11.

A field test was conducted by HART in April, 1986. A. wmemorandum
describing the results of that test is fncluded in the Appendix. Field
testing included the finstallation of four piezometers in order to deter-
mine the effective drawdown distance of a pumping well in the shallow
aquifer. Results of the drawdown tests are also included.

The field results were analyzed and the data applied to standard

equations in an effort to determine distance drawdown curves. Initially,

an effort was made to use the Cooper-Jacob method to interpret the data,
but because several conditions necessary for proper application were not
met, (such as fully penetrating wells and a constant discharge rate), the
Cooper-Jacob method was determined to be inapplicable and an alternative
methad was used to determine the effective radius of influence.

The alternative method was to plot out the drawdown based on the
actual field measurements to 1impirically determine the radius of in-
fluence. Effective extraction well systems must overcome natural gra-
dients and pull contamination in towards the entire extraction well line
under the influence of a pumping gradient. Figures 12 and 13 are plots of

" the actual measured natural and pumping gradients with interpolation to

25 feet. Figure 12 shows a cross-section normal to groundwater flow along
the 1ine of extraction wells. This figure demonstrates that the drawdown
at 25 feet away from the pumping well will overcome the natural ground-
water gradient to the extent of providing capture at any point between
extraction wells out along the well 1ine with a well spacing of 50 feet.
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Figure 13, which shows a cross-section perpendicular to the extraction
well Tline, findicated that the purge well pumped at the optimal pumping
rate will effectively capture groundwater at a distance up and down-
gradient. At a distance of 25 feet perpendicular to groundwater flow
(along the pumping line), groundwater will still be flowing toward the
extraction well.

This analysis shows that an extraction well spacing of 50 feet and a
minimum pumping rate of 7 gpm would provide intersecting cones of influ-
ence to overcome natural gradients and intercept shallow aquifer ground-
water contamination. This is shown conceptually in figure 14. The extent
of the shallow aquifer extraction well system shown on figure 11 requires
approximately 35 wells to intercept contamination in the shallow aquifer
before 1t leaves the McGraw Edison plant site. Off site contamination in
the shallow aquifer which lies outside of the shallow aquifer extraction
well 1ine will be remediated by the deep aquifer extraction system. In
those off site areas, the clay is discontinuous, so that an effective
shallow aquifer recovery system is not feasible. Contamination concentra-
tions in the shallow adu1fer outside the extraction 1ine are also rela-
tively low. Not only would the off site contamination be captured by the
deep aquifer extraction system, but it can be treated as well, since the
concentrations are low enough for the air stripper treatment system.
Additionally, the extraction well 1line shown in figure 11 covers all
Tacations downgradient of the lacation of contamination at the McGraw
Edison Plant site, so that 'all contamination' flushed into the shallow

. aquifer during the proposed enhanced sofl flushing will be captured.
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6.0 Conclusions

Volume 1 of this report (HART, 1986) provided detailed descriptions of
site geology, hydrology, and the extent of contamination. This volume
assesses the effectiveness of the current groundwater remediation systems
now in use at the site. The assessment of the deep aquifer groundwater
recovery system was performed with the use of three dimensional ground-
water flow modeling. During the course of modeling, it was determined
that the scale of the model was too large to predict the effects of pump-
ing in the shallow aquifer. The shallow aquifer recovery system was,
therefore, evaluated separately based on actual field measurements. The
effectiveness of each remediation system is summarized separately below,
followed by a brief discussion on long term groundwater monitoring.

xistin nditi

The geology at the McGraw Edison Site consists of an upper glactfal
unit and a lower bedrock unit. The shallow glacial sand aquifer is sepa-
rated from the deeper sandstone aquifer by a silty clay confining unit.
In several remote areas, a few feet of high permeability outwash gravel
can be found beneath the confining unit. Towards the Kalamazoo River,
this confining unit disappears.

Flow. in the shallow aquifer under natural conditions is generally
toward the Kalamazoo River. Flow in the deep aquifer under natural con-
ditions 1is generally to the Southwest or West, down the river valley. A
downward gradient exists across the confining unit. In areas where the
confining unit {is absent, shallow aquifer water drops into the lower
aquifer unit, and heads stabilize due to the unconfined conditions.

The extent of groundwater contamination in the shallow aquifer was
documented. As expected, the areas of highest contaminant concentrations
~ occurred downgradient of the areas exhibiting high soil contaminant con-
centrations. Contaminants flow generally to the South or Southeast. Due
to the absence of the confining layer to the southeast, some contamination
moves . in that direction and {s drained 1into the deep aquifer.
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Contamination in the deep aquifer under normal conditions would probably-
have flowed to the west or southwest.

The current system for the remediation of the deep aquifer consists of
a2 single pumping well on the McGraw - Edison plant property, called the
"fire well". The fire well has the advantage of befng near the center of
contamination in the deep aquifer. It is a large capacity well designed
to supply water at a rate up to 3,000 gpm. This well has been operated
for a period of time as part of a deep aquifer groundwater extraction
system. After extraction, the water is treated by an air stripping unit.
A 4.3 million gallon per day, 5 parts per billion TCE discharge permit is
currently in effect for the treated discharge. '

To check the effectiveness of a single well extraction system, a
three-dimensional finite difference flow model was used. Solute trans-
port modeling was not used because of the low reliability of the model at
low part per billion contaminant concentrations. Previous modeling
efforts by other investigators produced results which were not acceptable
to the MDNR for several reasons. Primarily, the extent of contamination
was not known, and the quality of some hydrogeologic data was questionable.

After :meeting with MDNR, the finite difference grid was established,
acceptable boundary conditions and site parameters were 1input to the
mode!, and the model was calibrated to conditions at the site. Several
pumping schemes were developed which considered different extreme pumping
conditions for the site. Results were checked against field measured
values.

The field measurements and the groundwater model yielded similar
results. It was shown that the furthest extent of the contaminant plume
could be captured by the single pumping well (the fire well), even under
the influence of the pumping Clark Street No. 2 well. The scenario simu-
lating existing conditions indicated that the fire well could be pumped at
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a rate of 2,000 gpm with the Clark Street No. 2 well pumped at 1,100 gpm.
Another acceptable scenario could be to increase the pumping rate of the
fire well to 3,000 gpm. However, this may result in other adverse effects
e.g. drying up springs. '

. The concept of a single, centrally located extraction well (the fire
well) 1s acceptable for this site. This well is capable of capturing the
extent of the deep aquifer contaminant plume. It was determined by field
measurements that the radius of influence from this well reaches out far
enough to capture any shallow aquifer contamination which is not captured
by a shallow aquifer remediation system. Although the Clark Street Well
#2 can be pumped without receiving contamination from the site while the
fire well is pumping, existing monitoring wells should be tested to insure
the continued presence of a groundwater divide between the site and the
Clark Street well. Although the current 2,000 gpm pumping rate for the
fire well is adequate to retract contamination, higher rates could provide
faster remediation. The pumping rate in the fire well should be incre-
mentally adjusted over the long term to attain the optimal pumping rate.
Testing at monitoring wells and springs could be used to field calibrate
the pumping systems and assure that groundwater divides would be main-
tained.

ment of hall

The current system for the remediation of fhe shallow aquifer consists
of a serfes of seven four inch extraction wells spaced on 100 foot centers

- near the segment A area. These wells are manifolded to a water main which
~carries contaminated groundwater to a carbon adsorption treatment system

which 1s preceeded by a sand prefilter. Currently the system is operating
at about 40 gpm, but has the capacity to treat up to 100 gpm.

Earlfer in this study, én attempt was made to evaluate the effective-
ness of this system. Several pump tests were conducted by previous
investigators, however, the operation of the system was never checked to
verify intersecting radii of influence from pumping wells. Preliminary
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field testing of this system indicated that a 100 foot: spacing 1s not

adequate to capture all contamination leaving the Segment A area. Fur-
thermore, when the extent of contamination in the shallow aquifer was
defined, it was discovered to be well beyond the lateral extent of the
current system. In spite of these difficulties, 1t has been demonstrated
that a properly designed shallow aquifer groundwater extraction system,
when combtned within the existing deep aquifer purge and treatment system
will remediate the shallow aquifer.

Adequate well spacing is essential for an effective extraction well
system. The line of wells will be placed near the edge of the confining
layer where the contamination in the shallow aquifer drops into the deep
aquifer. MWell spacing was examined with the use of a shallow aquifer

drawdown and recovery test at Purge HWell 4 using four separate piezo-

meters. A 25 foot radius of influence was found to be appropriate for
this aquifer based on the rate of 7 gpm sustained by HKell PH-4.
Therefore, a 50 foot well spacing will overcome natural gradients and
create a line of extraction wells that will prohibit the downgradient
advance of contamination from the site. The lateral extent of the shallow
well extraction system will cover the area of highest groundwater
contamination, as well as the area directly downgradient of the proposed
sofl flushing areas. This approach will i{nsure that con- tamination
mobilized by soifl flushing activities would be captured. The shallow
aquifer extraction system will be protected against inadvertent releases

of contamination by the deep aquifer extraction system safety net, which

will also capture and retract existing residual coptamination outside of
the extraction well line. '

Long Term Groundwater Monitoring

Long term groundwater monitoring will be necessary to monitor for the
restoration of the aquifer systems at the site, using TCE as the indicator
parameter.
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The HART designed wells are suitable for use in a long-term monitoring
program. Each well was designed for this purpose with a complete teflon
sampling interval, which was accomplished with teflon screen, riser pipe,
a teflon well HWizard Bladder Pump, Teflon 1lined discharge lines and a
Viton packer assembly to seal the unit. This type of bladder pump insures
that no air comes in contact with the sample, and the Teflon insures the
long-term integrity of the samples.

The entire system of HART wells should be sampled on a quarterly

- basis. Over time, certain wells which consistently show acceptable levels

of TCE will be removed from the sampling system. All monitoring activi-
ties will be reported in the quarterly report. Cessation of both extrac-
tion well systems would occur following the determination that each of the
25 monitoring wells and the treatment system had acceptable TCE concentra-
tion influent levels. Even 1f the deep aquifer {is cleaned before the
shallow aquifer, the deep well extraction system should not be shut off
until shallow aquifer contaminant levels are reduced to acceptable levels.

Treatment Systems

Currently, the existing deep aquifer treatment system is permitted,
operating, and functioning well. Although the current carbon adsorption
system is adequate for the treatment of contaminated water from the exist-
tng shallow aquifer  system, -the increased rate: at .which: larger: shallow
aquifer systems may operate could require redesign and repermitting of
this system. Treatment system influent and effluent monitoring will be
specified in the remedial design plan for the site.

summary

The results of Volume I of the hydrogeologic assessment of the
McGraw-Edison site in Albion, Michigan defined the geology, hydrogeology
and extent of soils contamination in grondwater at the site. (HART,
1986). A previous report on the extent of soils contamination has also
been completed (HART, 1986). This volume of the hydrogeologic assessment
examined the effectiveness of the existing shallow and deep groundwater
extraction remediation systems.
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The existing fire well is adequate for the extraction of the contami-
nant plume in the deep aquifer. The fire wéll also will capture any stray
contamination not captured by the shallow extraction well system. This
determination was made through the use of a Three Dimensional Finite
Difference Groundwater flow model and a field check of the results of
pumping in the aquifer.

At a rate of 2,000 gpm and the Clark Street No. 2 well pumping at
1,100 gpm, the fire well was demonstrated in the field to have an adequate
plume capture boundary. Operating the fire well at {its maximum rate
(3,000 gpm) will increase gradients and speed up aquifer restoration
somewhat, but could result in adverse impacts on the aquifer. The exist-
ing groundwater divide must be maintained if both wells are to continue

pumping. Any deep aquifer gradients could be controlled through incre-

mental adjustments of pumping well rates, and field checked using water
levels from existing wells and springs.

- The existing shallow aquifer groundwater extraction remediation system

fs 1inadequate to capture the bulk of contaminated groundwater in the

shallow aquifer at the site. However, any uncollected contamination is
currently captured by the deep aquifer extraction system. Therefore, the
deep aquifer extraction system should continue to operate as a key ele-
ment of the shallow groundwater remediation plan, extraction system, even

after .the -deep aquifer 1is remediated. Current. spacing- for the shallow

aquifer system was demonstrated to be {inadequate by field testing and
backup calculations. A pump test was performed on purge well #4 with
specfally installed piezometers to collect information to determine the
correct well spacings. As a result, it was determined that a 50 foot
spacing will be needed to insure capture of all contaminated groundwater
in the shallow aquifer before it can migrate off site.

The off site shallow aquifer contamination can be remediated with the

| use of the deep aquifer extraction system, since concentrations in those
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areas approximate those in the deep aquifer. The shallow. aquifer system,
however, will sti11 need to be expanded to cover all areas downgradient of
any proposed soil flushing activities.

Long term monitoring of the groundwater flow systems at the site is
recommended. The 25 specially designed HART wells should be sampled
quarterly for TCE. Sampling should continue until all wells show accept-
able TCE concentrations. The deep aquifer extraction well system should
be operated to remediate the deep aquifer as well as serve as a safety net
for the shallow system until both aquifers have been restored.
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